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(Xhol) ApaLl . loxPBB^lJ (34b P ) ^ Mlul 

(s) 5' -TCGAG GTGCAC ATAACTTCGTATA ATGTATGC TATACGAAGTTAT ACGCGT T-3' 
(a) 3* -C CACGTG TATTOAACCATAT TACATACG ATATGCTTCAATA TGCGCA AGATC -5' 

Inverted r ^^s— ih- Inverted (Xbal) 
repeat (13bp) {B$(8bp) repeat (llbp) 

b 

a ... XOXP SEQUENCE (34 bps) 
b ... SPACER REGION (6 bps) 

(57) Abstract , ... u 

Variant loxP sequences having the characteristics (a) to (c) as specified below whereby gene insertion or gene substitution can be 
effected at a high efficiency in higher eucaryotic cells such as animal cells: (a) having a sequence derived from the following wild type loxP 
sequence originating in a coliphage PI by substitution of at least one of the bases at the 2-, 3-, 4- and 5-positions (i.e., T, G, T and A, 
respectively) and at least one of the bases at the 6- and 7-positions (i.e., T and G, respectively) in the central eight bases (the spacer region) 
each by a different base optionally with substitution of base(s) in the regions other than the spacer region by arbitrary base(s): 12345678 5*-. 
ATAACTTCGTATA ATGT ATGC TAT ACG AAGTTAT-3 ' SPACER REGION; (b) not undergoing specific DNA recombination with 
the wild type loxP sequence'even in the presence of a recombinase Cre; and (c) undergoing specific DNA recombination with another 
variant loxP sequence having the same sequence in the presence of the recombinase Cre. 



&WiZ£Z)£XT(D (a) - (c) ^ttK£to«MloxPgd?iJ£ffl^3^ 
(^—fr- HWc) t^2#g (T) , 3#@ (G) , 4#g (T) Xfi5#S 

(A) oifigo 5 < i: t - owfiSXr; 6 $ S (T) Xfi7#g (G) tf> 
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5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
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«M 1 o x PBEyJt-twJfcffl 



10 i!)^^^^x^^^K^»^fcSiib^«w^#:oii#^C>tl5{uli, ft;E<7) 

^/f;l/7(D^ p — Wfc&<bW^&&tf^££*5!&^£>5 (Bett et al. , 
Proc. Natl. Acad. Sci. , Vol. 91, 8802-8806(1994) , Miyake et al., 
Proc. Natl. Acad. Sci., Vol. 93, 1320-1324(1996)) . 



WO 99/25851 



PCT/JP98/05094 



Crett, <$fj£<D5&mm (loxPE^J) SrSSttU - <7)lfi»T1)NA$3<D«, & 
<D&&k1£&<o£1f&t:Tr 9^*W*DNAi|fljftx.i*3(l"e*)5 (Sternberg et al. , 
J. Mol. Biol.. Vol. 150, 467-486(1981). Abreraski et al. , J. Biol. Chem. , 
Vol. 259, 1509-1514(1984). Hoess et al. , Proc. Natl. Acad. Sci. , Vol.81, 
5 1026-1029(1984)) c |W)-DNA^-±I^P^[S]<7) 2 o<Z)loxPffi3W#£ 

LKJft) . ^Ac^ig-fC, M&5DNA#^±(C2o<£>loxPKW#£U -fcW- 
Jj&mWmi**) -5 . loxPie^J * ft L T^ftDNA^ftil^DNA^.h Iwff A 
£ft<5 (f$A£J£) c Cre&tfloxPBE^Itt/^^y *7 T~-i/X*ftfl£tltctiK 

ftftBlft (Sauer et al. , Nucleic Acids Res., Vol.17, 147-161(1989), Kanegae 
et al., Gene, Vol.181, 207-212(1996)) , Wl^O^ 4 * (Sauer et al. , 
Proc. Natl. Acad. Sci., Vol.85, 5166-5170(1988), Anton et al. , J. Virol., 

15 Vol.69, 4600-4606(1995), Kanegae et al. , Nucleic Acids Res., Vol.23, 
3816-3821(1995) ) . h 7 y * v> * = 2/ 9 V * ( Lakso et al. , 
Proc. Natl. Acad. Sci., Vol.89, 6232-6236(1992) , Orban et al. , 
Proc. Natl. Acad. Sci. , Vol.89, 6861-6865(1992), Gu et al. , Cell, Vol. 73, 
1155-1164(1993), Gu et al. , Science, Vol. 265, 103-106(1994)) Wm? h 

20 tl&o 

(Fukushige et al.. Proc. Natl. Acad. Sci. . Vol.89, 7905-7909(1992), 
Sauer et al., Proc. Natl. Acad. Sci. , Vol.84, 9108-9112(1987)) , ^BttT?& 



25 v\, ftntiibti, nAfiiizt®'oitiLfcfctew&mx*h'9. WAfcfc^xym- 

DNA#^±K2o<DloxPieW#?£-f5£, tctc1b\Z®*) ta>LEJ&b&~'0 , t 

-©»AS«?wis««:-trt f 5fcA, *£<dioxpie?'J w±m <Dmm®wt\* 
ft/«c5E?«j<z5ioxPiByij (sens) srffl^fcfcM^fTfrftfc. ioxpmnn3m^<o 
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3 

DNAE^J^fcfifclJ, 2o<7)13JfiSWiJ5^ffiJS^Ifi? l J (inverted repeat) Cl#e£ft 

fetbS 3. t^*n<bix*Cl^5 (Hoess et al. , J. Mol. Biol., Vol. 181. 351- 
362(1985)) „ 

loxPga^J (34bp) 



1 2345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

(13bp) ffl* (8bp) (13bp) 

5 

y) t3g&LfcioxPsa?y (3E#ii!ioxPE?!i) ^saoxPis^J^Fffl-ete^ 

ttDNA*&&*.KJES#igt tt^t\ 2 oo35Hl!loxPiB?lJM-Ctt#*WDNA«a*^S 
/fc^^S^ -5 1 t £ tlfc (Hoess et al. , Nucleic Acids Res., Vol.14, 
10 2287-2300(1986)) 0 

£ tz . fcSDNA^^W^ *SloxPE?iJ £ ^'±MloxPga?iJ <b W^i-???£i"Sifte 
f^(7>DNA^±{C^ai-5^MloxPgB^Ji:^MloxPiS?iJi:WFB^^A 

=i-iD*9 s r V v ? ±<DilHK-i L £:<Dji$: (Waterhouse et al. , Nucleic 

15 Acids Res., Vol.21, 2265-2266(1993)) , 7 

7"7^5 K ^ ? ^ — ^ W A (Tsurushita et al. , Gene, Vol.172, 59- 
63(1996)) , -?y*% f-±<DMB+<nW)Wf®ffePk&fc±.<n'&fc*k^ 
& (Bethke et al., Nucleic Acids Res., Vol.25, 2828-2834(1997)) ttZtiW 
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loxPE^'J (^^MloxPgfi^iJ) O^Zm^XftfrtiXtey . KE?iJ£>3E££!loxPE 

m a* if %M i oxPia^ij t m £ & c $ & t # k m t* & s a > ? 

\,^bHX^Z>(DX\ loxPEyU<&£&a s *+#^»£IUoxPE^J H 
10 &G;5»P>Af3ltlfcLfc3E£S!loxPE?iH±, ^5%<D^r-if^MloxPiE^J<b<DP^T' 

*&W<D3W)n, !layift-t?CreO#fiT, »££UoxPE?«J t 
x.S*S^ig#1" , *»o|5]-E?iJ0> 2 owgaiUoxPE^JW Wilfllfc;t£Jfttt 2 o 
0>Sf£§!loxPE?iJIHJ £ W\fei&<D$i^X&z 58ftSloxPE?iJSrlS#tf 5 w t "CS> 
5. $P>tc*|8WroBWtt, 5?MloxPiB^Ji:^MMloxPSa?iJ, fcLOi&fcS 

l^j;^ 2 o<moxPlE?iJPif)T-<0 tr-^- — If C r e ##8&&;iR!&©8Sfl!£rffi : 

<D«*3BloxPE?iJIRI"e»i, 2 o(0»^aioxPE?>JM t l«lg*<B8b*"C»*;i££ 
#ig#5a J » »£3!loxPEiW b< i;jJ|fcSE^J»£#*3!loxPE^Jfc 
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5 

frit 5 d i: tw J: «9 , «i«jjHBlia<735fefeflE^*»^»|t >«j*-eaeTFSr#Ai-5 ^ t 

5 -f&fr*,, *38Wo5i , fi, fc<r> (i) ~ (2D oii3!9-c*)5 ; 

( 1 ) WT©ttK& feo£&£!loxPe?!l. 

(X^— tf— «) £02#1 (T) , 3#g (G) , 4#g (T) Xtt5*§ 
(A) OiSw^^^H-ocMMBSI (T) X»i7#i! (G) 0 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



(b) ilayet-^C r eW^T-Cfc^SloxPE^J^WW-etSp^WDNA 

(c) y 2 C r e £>#£T\ ISJ-OE^JSrW-f 5 t> 5 
loxPE?iJi:OlHl-Cl*IIWDNAia*^SJsS* s je-5 : 

(2) aT(7)'t4W^ , bo^^SloxPia^J 0 

(a) ^fl§®P17 7-v f a^WTE^^SloxPia?iJ{-^^'C, tf»*Sf|50>8JfiX 

20 ©2#@ (T) . 3#@ (G) &tf4#i (T) cD^S^«b 
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1 2345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

(b) ]) =*yfi—VC r e <75ffffiT-Ct»^loxPifi?iJi:rolHI"C^ftWDNA 
5 (c) V ^yf't-f C r e cft#£T> l^-^Efllfc^-f 3 )-o«^l 

(3) yay^t-^Cr e W^T-C^S^^ia^Jtr^-r?) t 
loxPlB?'Ji:0^-e#^DNAim^^TO^-^^V^, ±12 (1) Xfi (2) 

10 ( 4 ) : 26, E?J#S- : 2 9 , E?'J##- : 30, E^J*-^" : 3 5 , E 

: 3 9, K?iJ## : 4 2XttE^J## : 4 9 "C*$ tu5ffi?'J'C?*)5±E 
( 1 ) SBfiw£&§!loxPE?iJ ; 

(5) ±IE (1) fcl^L (4) l^1"ftjH-SB«o£JI3UoxPE?iJ&*N-3DN 

A ; 

15 (6) ^fc< ifc-o<D»£SlojcPE?Jfttf-tIB (1) Xf± (2) IfiffcW^M. 

(7) ^4.MloxPE^i^^MMloxPE^J^^(Cfiifa(753HE^^ffA^tLfc±E 

(6) iEfc^DNA ; 

(8) Sl>fcJ*/j:3E?!l*"bo'>fc< £: t> 2oW_hf£ (3) fBgiOgftSlloxPE 

20 ?iJ£W1"3DNAl 

( 9 ) £iM£&&3 E?'J& fco 2 ooSEJIittoxPE^JwlBJfciJrSwSte-T-dSttA 

$*ifc-t!B (8) te«<DDNA; 

(10) ±1E (6) ftl^L (9) ^•ftl^-l5«WDNAH«to-C^Kl£^^tl 
fc#fflJ£ ; 

25 (1 1) TI5CQDN A (a) AtfDNA (b) Ir^yift-fC r e«#ST 
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i;£/££-tL TI2C0DN A (c) ZmZ>-tfrhteZ>i&fc*W.&j7&o 

(a) if£MloxP!2?ik 'Mfc*ARXf±.m (1) XI* (2) EDcW^MMloxPga 

(b) ^iiloxPia^J, jlfc^B&tfDNA (a) i: 1*1 C^ftMloxPiB^J^ ^ <D 
5 JilM^^i-5^DNA 0 

(c) DNA (a) {C:fe^>T«fc^A^5t£^BKm&£*lfcDNA 0 

(12) Tf£<£> DNA (a) B.XIDNA (b) Srilayi^t-^Cr eW#ST 
KKfSSii:* TI2C0 DNA (c) &1#5wij&»e>&5afc : f1t!ft;£fc 

io (a) z^fc^^^@a^j^t>o2o(7)±E o) tmomgwioxpsm (&&m 
ioxpsb^ij i at* ga§!ioxPE?ij 2 ) &t>*3t€^ A&asjuuoxPEyj i /mB+A 

/SftSloxPBBJiJ 2 WHllcW-f 5 D N Ac 

(b) »sn 0 xP§a?ij i > 3ie^B&«MioxPsa^j2^r(7)ji^i-§TO 

DNA, 

15 (c) DNA (a) fcfcV ^TiSe^A^a^B {dg&^ilfcD N A 0 

(13) &fc+Btimmttte&fc*xH*te\<^k*¥TWi.tirz>±m (n) 

(12) Eife<7)*& ; 
20 (12) fsifeo^fe ; 

(15) DNA (a) i«©MfrDNA-eJ>^ DNA (b) tfZfyX^V 
DKAX\Z~*m&ftnNA$4svxx*bZ)Zk&W&k-i'Z>-t^ (H) 

L (14) ^1"*uWw|E*<&#fe ; 

(16) . DNA (a) dS»©WDNAt?fc^ DNA (b) ^fl^T'^ 
25 &ZtiZ> C £ <fc 9 I*il^DNAi Wttl!:tt5 £ ZftWlk-T 5-h!E 

(11) /i^L (14) ^TtwW;:f2IBW#i£ ; 

(17) DNA (a) ^iDNA^^/^wMDNAtfc 1 ), DNA 
(b) #7^*^ KDNAXttZ*i««DNA!?'f^-efc5;i:*«iit 

5 ±12 (1 1) fc^b (14) ^iT*iMz.fEM(0^m : 
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(18) D N A (a) ft ~#$M.D N A $ 4 /U7><D%ki*fcDN AX*&> V ) , DNA 
(b) tfmj&ft-C£&Zft>Z~ tlz£ *) -*iltD N A 5ttf ^rtt 6 : 

t ZW$.t-rz>±iZ (11) fti^L (14) ; 

(19) DNA (a) »Z*@DNAl>^/^^7f / ^^/^T'fcS; t 

5 mt-tz>±fc (17) xtt (i 8) tm<D^m \ 

(2 0) _tlE (6) fcl^L (9) V^tl*»lc|EttODNA«rSfefefls±»w^rl"5 h 
(2 1) ±!S (6) ft^L (9) V^Ttt*^IH«iWDNAd»P>^5ESIilo 

10 01 fi, »4S!loxPffi^jO'&j*DNAOfl?ig^^BI"C*)5. (s) Cti?y*M 
(a) ttryf-feV^SHSr^-f. 

is yf--try*$o £^-r 0 

124 ft, ^fifc$ftfc2M1I*<0££ffiloxPE^*'<--- 0— «H*£>E?iJ 
0 5tt\ £j&$ftfc2«B*<0£ft^ioxPE^JW*^— if— £#£>E?iJ (7 
20 12 6 fi, E«UKDNA£M£ Lfd§-£<7X £J*S!loxPE?yM-C<0 Day b^- 

X^±©fcfmioxPE*JorSl#*:^"r. *?ttB s a H I JBffc;Lfc#£"0>»rtfw 
ft£ (bp) 

25 u x^-h«>^Pn»4ioxPE?ijwiRi#*^i", ApRiirytvyyitt 

o r i vy^t, 

^Lfcja*ttDNA**1-*a;B|-CfcS. f Mj fiSMMloxPE^JSr, f Lj tt» 
£!!loxPffi?iJ&3ft#U £^±<o£lWoxPE?'J<afit£*H~ («T<0ia:Cfcl3 
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mX*hZ>) o *7t> Tft£<D£:Epi4B saHIf'f h £^ U «££»4B s a H I 
'iWwl^ (bp) £^-f 0 

119(4, 7"7*5 KpBLArautant<0«it^^-f«S:E-C<fo5, *i»W^f±pBR322 

5 1110(4. iS#^DNA£gfCi: L/i3§-£"W, »£SUoxPE? , Ji:£MSiloxPffi? , j 

D r a I 1M K£^-f D 
il ^7^? KpuLwL (A) , 7°7^; KpuLwM (B) K 

puMwL (C) o»3£&^-tl*a;Ei-Cife3. 

10 HI 2(4, 7°77.5 KpuLwMWfll^^CfflV^fc^SS^'^fiJ6DNA©iE?lJS:^i■@ 
-C*>5. f *WTi»SflJinoxPe?iJ(34bp), ZfiTj»»#*^— 9— «#(8bp) "C 

-CfcSc 4 , &WTj»aJtfloxPgEy , J(34bph zSTIftftas*'*-- ^-M^(8bp)-e 

Ull 4(4, 7*7 KpCALwL (D) * 5 KpCALwM (E) (Om^*^ 

ffi&mX--foZ> 0 CAP r o (4C AG7°a j e— ^— , G p Af40 -^o 'J A 

Ull 5(4, 7°7*5 KpuLZM (F) ^7^? KpuMOL (G) <7>lf?ii£^-f $ 
20 XMX'h&o SpAfiSV4 00or'iftt) { #yAE5IJt*t. 

Ill 6(4. 7°7*5 KpuLZMOL (H) Jtt*/7*S KpuALZMOL (I) cOflf3££ 

HI 17 (4, »£MloxPE^J££aSloxPK^£roilfi*^*>itfc± 9, 7*7*5 
KDNA (IttftDNA) iK^-fSlacZilfci^Tx / / A±£# AT't 

111 814, 7°7*5 KpCALwMds (A) , 7*7*5: KpCALhnBMds (B) W7v 
* * KpCALGFBMds (C) (Dffi&Z^-t&RmX-hZ,, hmBl*'^ fv^J 

"to 
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moi=9-CCV-l*IBJiafwi85fe$-ti:fc 0 Kt-fflMtTfy $ 4 ^x<Dmi=60X*ltm 
60%, nioi=100T'«*>]90%<^W^W< 
5 H2 0f£, IJ£SloxPE?y£3SaSloxPE?y£Wfc*£;biH£J:9. 7*7*5 
KDNA (H*tDNA) ±fcft&+ZlacZfc&*&mi&<Otk&#±<Dm&*\zW\^£ 

P^^Tv'yBilttroftS©6tlcO*-ys' (C3 S C7, C8> C1K C19, 

10 C28) fC, ^tL^'tlCre^SEa^^TxV ^^/U^AxCANCre?rnioi=5-C\ K^-ffl 
ISirf / ^^*AxALZM0L£moi=10,30J00.300T*[5]B#t;: 1 BftWifiJSteSltfc. 

LfcSHh 10% (C19) rt>ib30% (C8) <D,TO^W<&££ft.fc 0 
IS 9! * l£S6 1" -5 fc * <^Mc & <D fl2flg 
15 WTWIgW^o^-Cl^iNe^lRW^S. 

20 wx.&. m*Miox?m\L ^MMioxPEm, &j*mioxpe?!I2<0 3«s<01oxp 

EW#?9E-ra»£\ »£SloxPE?iJi:£ll3!loxPEyiJl, SF£I!loxPE?iJ££ 
^SloxPlB^iJ 2 , £ J*3!loxPE?iJ 1 t XRaioxPEW 2 <D%tl*:h<D%&fr£X*\*, 

25 - ^£J*S!loxPiB?iJ£BJ£S!loxPeyiJi: &*fea»C»*MS^Sft£fl £ K*&*£*' 
■C?*3# » 13 Cili^t>*W2o<oloxPffi?iJW|BJIwffi*©3lft-'?-A s #S1'5* : K 
DNA£. U ^Crefc it CUMSfcS 9. £i*£ft§!loxP 

E?'J t* 5 t , fc L < W*£®loxPE?iJ if 5 t J; 5if ARJ&fc «t 9 , loxPE W 
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tf&Z 5 - t IC «t •} , IR^DNA<7)^SSloxPiB?iJ £ I?£MloxPE?iJ <t fl)IBl0>te£t 
OifrgiPdS . ilBIIS0>$fefeft<&g&§!loxPE?iJ £ i?£MloxPgfi?iJ t ffXHJfcftA £ix 

ffAStiTi^sae^fclKfcSjJxSo $6ot, *»J&tf>Sfe6fcfc£J*§!loxPE?Ufc 

IF^IIloxPEWGPGE-f fttf, -tolflS&KttS^ae^fcSb* «t < s*A-f 5 r. t 

iSBTHBi^So Sfc, ^M^loxPE^^SloxPE^M^fri^ttfr 1 ? 
( ~ s (|#^6<jDNAJfilftx.SJES^jew fc/j!^ 2o<B&|*3!loxPE?iJ£ffl^5 
10 #5, 

*igw<os*siioxPE?ij{±jeiTo«t 5CLTiaa$ixfc. 

loxPE?Uw£K#£tta s £teLfcg|iSloxPE^J£ LTtt, ^-IJ— !H#<& 
MO7#S<0tftS3rG*»P>A^|llfttfcBa?"J^*pP>ixTt , »5 (Hoess et al., 
Nucleic Acids Res., Vol.14, 2287-2300(1986)) e t^7yt^£t(t T V 

^>Wttaft-7-©i^{«Hclf±S!loxPK?iJi:SftaioxPE?iJ t *#AU^ #fc*ifc 

Lttmnzmsm, x-t^j yym&<D%m (2o©ioxPE?>Jwc«a**.* s fi 

#5£7t7^^ ->:/iM4£&5) "C\ #£SloxPE?!ia:£JI§iloxPE?iJi:<Bffl» 
S»Jft*Kffifci&£<moxPE»<&aSfcra£L^ m«7yt>f 

mmfc vmmmz LfcDNAiwt ©p**^ s^aioxPE^xt^xjifflioxPE^ t 

*J$-&$-&fcDNAWrK"S:lsKi Utffl^fc. CO*ltDNA«:in vitrotf) 
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creS6£KJE$**a&;t£j££m\ m^^wmmxmimnn^m-r^z 

(1) %m<F> 1 # S Xit 8 # @ <7);£[g£g& LT <b . PF£S!loxPE?i] i 

(2) 2#g, 3#@, 4#@;Xii5#g<DiIS£»&1-5£, ffl 

ftfe^ttiaftfco-CV^VV l^^5*yx-fllia (Holliday-structure, Hoess 
et al., Proc. Natl. Acad. Sci. . Vol. 84, 6840-6844(1987)) ©^UlSrS^S. 
2o<DloxPfi*JMWilB**EJ&tt:, *r^^-^-ffl*WT«Sro*0 7#l i 

F^^®T$^M^i--5^i:^J; , )S^tt^Ti-5^<!:^bixT^5 (Guo et. 
al., Nature. Vol. 389, 40-46(1997)) . Sot, 2#@35»e> 5*B*T*WJfi5 
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10 



15 



fflm<DT -y ± 4 l3CE^JW2o<0£&MloxPE?UraW*&ifc;i 

2 #B7»»<b 7#gcoMc^9^lM^S^b/'c2o<D^^loxPSe?ijr^-C\ 

Crete i5«rSW*ilia*x.RiSi 5 SB*Pj*lfc. SlftffiBf 

(G) <DC^(D 

&oT\ i?£MloxPE?iJK*o^-C, W»8IS 0— flHtfe) W2# 

g (T) x 3#l (G) &l>'4#g (T) <7)M*»e>Slitl5-O<0^S^*^ 

SiftSlclftft^iifciB^JoSIIMloxPSByiJa^KXJISIloxPE^JSr^ri-SDNAtt 
1 «*"Ci«^4*ftttS:Wt, RCSEftS!loxPE9iJ^ 



SOT CE^'Jtf) 2ocD^MloxPE?'J^Wi£&£&^^£^Lfco 2& 

SSloxPE^Jli^ffl-t+^iiaft^Sft***^^ T2C/G7A(#217K iB^J*^" = 
26), T2A/G7A(#227K E?"J#f" = 29), T2A/G7C (#2272 , E*J#^ : 30), 
G3A/G7A(#3171 , E *U # # = 35) , G3T/G7A(#3371 , E ?U # # : 39) , 
T4C/G7A(#417K E?'J#^ : 42) , A5G/G7A(#517K E?'J#^:49) 0 fc 
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T2A/G7C(#2272)SU !: A5G/G7A(#5171)<DS^*{i^^^^^ i ofCo gfc^tt 

<7)tt£&7i*1-. #J;il2\ T2C/G7AJ2, 2 #@ W&g£T7J>ibC^, 7ftitf>£S£G 
7^fbA-g&LfcE?'J£^1-= a»oirt<B##XtfE^J#^£<&Klfl*fi& 

XgS!loxPE?iJfi, »£MloxPE^J£ttffi*x.KJft*S::3T* 2ocD'£^3y 
loxPEfll^ 5 L-Ctti*i^S&*t?ili*x.SJCSi J ]e#fcw i J: 9 , 1 &gtf>^g&L 
fcloxPE^'U H$ ibfcgft^tt^M LtcZt tfmbfrkteiHo 
10 fi£oT, S?£MloxPE?iJi-*5^-C **SH$0>8££ <£>2# 
I (T) , 3#S (G) . 4#@ (T) Xti5#S (A) cO&gO 5 < t 

^-ocO&g&tf 6#g (T) XI27#g (G) «ro9VM<H-^ 

% £ # J* * 5 % £ I - S & $ ti 3E H M 1 ox P IB m R V ti&L & M 1 o x P £ n z G-r z> 

15 £ "b fc#3&9!# fit* Hfc 5E#J^£#MSloxPE^J»M^lflife;t£JE5ia $ fi - 5 
5a»«rfcWLfc 0 ^W^Jfc L-CT2C/G7A(#2171) £T2A/G7C(#2272) 
cftfb 2»<0£&3ttoxPE?yiH!TMi*&&;t5tfS:Ji£< ifi- bfcd»ofc 0 z<DZt 
tt, »£S!loxPE?iK £SSUoxPE?'JK £JII!loxPE?iJ20\ />fc<it>3«$i 

20 fT2±"C-Wffl-e&5 0 

*%w<Dmfc*w&*&te* ^^sioxpib^ij, ae^Ax^naiioxPKyijs: 

ZWKS^-t-SDNA (a) »£SloxPE?'h ^SloxPfiyiJ«rC COMMIT 
25 tS^DNA (b) i * !) a > et-SC r e »#4Tl!:S*6**, DNA 
(a) ^OJte^-A*ae^B^««li-5-fc^?>'5fc5. — »±S!loxPE 
?iJi:^MloxPE^Ji(iC r ett#fi#l;tKJfcJ4jS- G>1"» itfe^A&tfiHH^- 

*fc*f6W»it-g^-«»*ffiH» Z^KLgfcSE^fc^oogJISUoxPE 
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n (Sg£3UoxPiem&tf££S!loxPK?iJ2) £lKfi^A£^g!loxPlfi?y 1 

/mfc=?-A/%.mmoxmm2<D\m^-rz>DNA u) t, ^smioxpsb^j i , 

3t{E^BS.U ? ^m^loxPifi?iJ2^wWjffi}C^i-5^DNA (b) bZV=>y¥ 
^-i?C r e<7)#£TI-£/&£-&. D N A (a) tfOJte^-ASrae^BtCltft 
5 1-3rtA»P>fc*. ^r^, £&IUoxPKm fc£J*IUoxPeyiJ2 fcfiC r e# 

loxPIB^J^^MloxPIS?iJ^fflv>/i^ffil-o#^i-6^> «§noxPifi?iJl t 
10 £&MloxPE?iJ2£ffl^5*§£ 1 bl^8iT*ifc5. MWfflffe <DMfc ? 

*1\ t!)^#fflfl& W^fe^iC *> <b d» C *i?£MloxPE?iJ i £&3!loxPE?iJ t & J* 
15 A LT *5 < o KF£SUoxPEJ'J £££SloxPE?iJ ^ ^M^^ffi*©*^ A^#S 

?-J*A£fc5. 

loxPiB?iJ<£>F^ iALip fc-rsafc* B«rm\L-C*3<. CKDSiftDNAOT 
5H : £fcSt>0>«:fflv v CfcJ:<'\> - ^»^^B £ UMloxPE W# 

A^^tbit^B tfffASitSite^B&i: *° &fe#±<7> 2 o©loxP 
2o©loxPEW<Brafcae*as#£Lfcv*#&tt» &fe#±Oitls^A»< i 
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ttf-CZZo Lf)>i). A£Bfc^Tfc&£tt±l-fi2o<moxPiB^Jtt#£1" . 

Z<DX\ 2oWloxPE?iJW[BHcffijSOite^C*W"f 5SUOS|l^DNA^ J ?-*ffiv> 

5 1 £ K J: <9 , f?tfw (7)^fe^±c7> 2 owioxPiE^JIWKjte^&SIA-*-* -1 1 
? A*JtJRfe, DEAE-dextranfe, D*"7x^->3 Jt^^Wi ifOtoSHb^ 

»)W^^fe^(-fc'b/!) i C*2o(DloxPie^J^A-r5f-fi, 0flx.tf» 2o 
(7DloxPiB?'J*s#?5E-t-5 7'9^ 5 KDNA^Srffl^T#ieJ!aSr^lf*5*-fttWrj:v\ B 

Hl4S«lfflJiart"C?CreSrl6^$1t5*fett» CreOiWg^Sra— K-fSDNA^RNASrUB 
l&tCjgA^ jNBJiart-CCre2e*f6^$*5^ife^ CregS^W <7)£*IBJ& (*){:: 
20 gA-T5#i££J3V N <5wi:^-Ct5o jifj#<7)#!j£ LXl*. CrefD'&fc+Z^- F 
1-5DNA^RNA^«L/t^a»^&-t?»^^Al-5*ffi^, <M 

25 ^B^(7)^^^loxPia^J^fflv^/iift^ilffl^^±T*<^®^®^fe^fU^^i, 
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10 mjfe<D? u-yfc<DmmjX3fo<D'fflm&ZMM£\^%L'&i-Z>z k&VZio 

flD*jfe*fflv^*itf, -s.ite^Affl<7) h?^^x-7 tmvazimi-tiiz, 

wKSIiiBiltJie^^ffAL-ctisv^-cfc'J:^^. l<OJte^3IAffliJ*tc, (a) HP 

(b)Cre® 6 £#A-T5 :: 0 . (a) (b) m^tfrnAZtitztm^MffcX B W 
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5 a»3 Yy'yx'sx' — y * Wfo<oftU*ft 5 \ (a) (b) n% & m 

25 fcv>fc*, fiJWW^S ^W^*^K"*"S-^* S ^* 5 » 

1" ft t> h , 3EftSloxPiB?'J t » ^SlloxPEJiJ <t £tf A L 3t€-?* Affl <DT t J 
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6 &S6£ £ it 5 3. > i^ct ^ . ^M^loxPlE^iJ £ If £MloxPiB?iJ £ offl \z S (ftjtfc 
Try ^A-*ti. Cre{c«t5iia«lx.^J:<9 1oxPiB?iJ{Cfi$*ixfc/-«y^-v f > / 

«t5^L"Cfc<tV\ CreS&tt. -fy X % KDNACD^-C^ALT t <fc U $.tzfo 
h ?5> C *«BI!a*^fMElft U Creg 6 5 V ^ifa P, «t •) 
iZLX&^Xh <fcv\, 

(inverted terminal repeat : ITR) /W &£t\orttiffl/'*y lr—i?> 
15 tti:ffA$n5. fl>*itfc : ?-B#Affl? , ?*5 KDNA<O^Jt t-Ctt, SHfeMloxP 

§£?ij//n° :v r- ^ ^s^j/ae^B /£gsioxPEyij<0i*ii£*rr 5 ^ 7 * ? 

KiJ#»f P>tt5. ^"bOjlfc^AfflOTrV 'MA'* i^it^Bjf Affl 
KDNAiSTR^jS^rtiMI^ Cre^S Srf5m$*5 «t 5 Lfc293*fflfl£ 
/«£ £©itt«S KRAI'S * , l^iAfflWTf/ /u^-ett 2 otf>»£3!loxP 

25 6fc££*VC^5fc*, ^^/U^DNAttffiKi-St©©^^/^^ (virion) ft 

5o 
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57fy ^^^DNA^l' yu*^ (virion) < A' y *r — is^7 £tl 

5 «t 9 tc, g Wlfefjf Affl7°7 * S K©S? 4SloxPIB?iJ/^^SloxPIB?iJra© 

15 A1~5„ ^Wfcafrfc, £||®loxPE^J£W£IUoxPBB*J&W^5DNA#BUiFni: 

(AAV) &£ - (a?^;*^*-^(^£;ft,5^T£4£;ft5o Wfe, AAV£ 

&mz.7y?MzffA£tiZ>f)K AAVt?.ttlfefeflE<0#SoSMt (&19#lfef&ft0> 
20 AAV-S11S«) K#A$tt3»*a s i*M» IWftfeft^iaiffi^Wl 
fi^A}ClllAAV^3- K'-f S'M^iUs^ (Rep) #&£-e*>5tf s » SWJEJB^ 
ibtbTV^AAV^ ^--C{tAAVjt€^^^»^^"C , '^^i6, 

Gatom*&%ym\*&t>tix^z. l*>>u ^^sioxPis^jiif^MioxPiB^ 

25 Lfc££, 2o©loxPE^J*ifALfc*>f/i'*&fl5»"e*5. 

AAVit-e^^nSi^^^S-f-Si^^f^S^iB^J (inverted terminal repeat : ITR) 

5 - ir K: J; 9 , 2 o<DloxPB2?'J£*f A-f5 - i: 5» 

jfcv^"C, ^^loxPie^'J i: ^^SloxPlfiJiJ £ ©Wfc g ft»£G^£*¥A LfcflMK 
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-TSr. ifcj: «J , 5fefeff±ii#Si-5 2oroioxPE3?iJO(BJ^#54tbfcAAVJte ; f 
SttiWS^KiUftStlSo IS£iLT<Z>3*:lKDNA#^£Cre3fifcL< 
ttCreftB^&a- K-f SDNA^H^t h«(C>gA-f <5#fe<!: «J>-C^* 

«^MloxPie?i|£S?£^loxPIfiW#£U $ b^cD^WCAAVWITR^S 

#389iWgftS!loxPiEyiJ£ , boDNA$:EIi£: L"CfflV^5#£\ f£DNAC0«F*5^ 
20 tb5 (BlUff 1994^4^^, 20-45 K> /3fU35S¥* 36(1), 23-48 

(1994), &v^h<f>3mxmm) . ^nB^^nn^^vN-cti^-rnw^tii 

-fyux, TfVlflii'M-'i'*, ^yu^^^'T^^. Vt's—T'V'ifl'*. zKUtf- 
25 ^yC^flbroRNA^W^^^Iil^W^WaioxPByiJSrfcoDNA 

fc^v^^i^1-6RNAM^^T^A■r5^&Wff ibn^o ci^-c, 
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#3gl3flo£&S!loxPffi?iJ&fcoDNA&0ll£K:EIIii: L Xftm $ -ti: 5 K fi, 
KDNA^rfi^rttw^Al-SIn Vivo fe, &tffc M><b Lft 

^V*. 1994^4^-^, 20-45 £ f>J«*. 36(1), 23-48 (1994) . RXlZtl 

In Vivo ffi^J:«?S#-tS»^ttf&*aWw^.ft, II 
Ex Vivo j£^i54i^c:t±, t h« (tfRii. V 

In Vivo jSfejC«t«5S#1-5il^tt, «*<7XM#Mfig (0>J;itf. ffiflKS) *H 
9 -^{-f±*^^-Cfc5)^^loxPl£^J^^oDNA^^1-^ait^l 

«S(d«t ^M-T5^i:^T-#, 0iJt(i\ 3EJlSloxPE7iJ*fcoDNA*:»«JfcJ8 

20 #j wz.t£. mm z tut*., mm®., %.mizm*m Kmm^t^k, yj>^?- 
^-eata L-ca** u fc^tM&»ttfc»»»w&*f s cit±9 rant-*-* ^ t # 

-C#, *fcSEJ|®loxPE?iJ«:fcoDNAfcttx., fgg§!loxPE#y«:fc'3DNA£ia^j& 
^£*-f/i'*^**-&»»MkL-C't>J:v\ Sti:, &J*aioxPE?U«:fcoDNA 

M^W^^MloxPlfi?']^ fcoDNA©"£SWu ?&SfcB#J0>£l^ ^^ii§5> & 
M'^'i;i«IIit5:i:^^^ ii#£J|MloxPE?'J£ 
toDNAi: LT0.0001mg~ lOOmg, #£L<fi 0. 001mg~ 1 Omg-C£> 9 , 
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sk±\t. m±moxP%mt%gmoxP%m<D*B.£-£, h l < ttgasioxPEj'j 

5 -5 3o<moxPE?'JOi|a#.£fr-fr£ tT, flj&tf. ff±g!loxPE?!J£: 2 o^fli 

loxPia^j. 3ow«ss!ioxPiB^j«fasijfejf p>H5, ttmZs &£Mioxmm, 

£&S!loxPE?»JK &&SiloxPE?iJ2© 3 o©ft/«c51oxPiB9iJ^lR3— DNA±^#SF. 

-tz>m&&mk Lxmw-tz, w^suoxPE^j/Jte-^A/gftsioxPEyji/ 

£e^B/£&SloxPE?U2£ w<0J!K:W-t"5DNA(a) fc, »£MloxPK?"J/ilte 
10 -T-C/agHSloxPffiyiJlt^r-t- 5TODNA(b) t y = V fc*^~ l?Cre<7)ff£Ti-5: 

^DNA(b) Wftfr "J £ft®loxPE^Jl/*fi* D/g£S!loxPE?iJ2«r*Pf £81 
#iDNA(c) <!: £ L> =iy\?-t— ^CreW#fiTt-S*&$*5 i: » DNA(a) ^cOiUS^ B 

15 DNA(a) {i#«E-r sa^afi^w 5 *> i w^ae^ o^srffijKoafi^^atti - 

^tc^0^(D^sioxPie?ij^fflv^cite^E^<7)Jr^fy(-o^Tm0^-r5o 

20 (1) Tf/^^/l'^y/M^St^lfef©!^ 

W&1- Zi&fcWW £ LT*»filacZite-?-£fflV\ UUKDNA^-? ±cDlacZ5t 

i-55R-e*3BW»3EJIS!loxPE^Jro^"attSrS*»tfc. 

25 i: Lt, ElJt-e : F-&U ! E3Jie : f-*^***fcT9 f >' /U* 5§J«0Elitfc 

^fcaHEfc. CAG^n*-*-/»£Slo:cPE^J/«J*SloxPE?J/#y AE 

fcSJ: 5fc#ALfc»£*.T5V (AxCALwM) SrfERLfc. fc:fe\ 

iCWoCAG^n^-^-tli. iSS^**-* U-C4*H¥3-168087^«J; 
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tt, »^MloxPE?'J/lacZJte j f-/32SSloxPiE9iJWfll3tSr^ri"S7'7^5 K 

DNA £ LT transfection (C £ <9 A L X h £ * L A> L , 

f±B#)DNA&*A-C#fcV*fctf>, TxV ^-f^X^? * — $rffl<^"CCre###JKiHB 
J&ftT'^DNA^H^-f S^fct-ct D , iSl£r^T<D«{^^V\#^£#AL 
fc. ElSe^tfESafc^^^/iTrV /W* 5MOElit 

g^ffeSHHai^, %Lj&~-/u^xV'(ji'X<D?^ if (tk) jte^o^y 

10 ASe^J/^^MloxPifi^J/lacZ3lfe^/^MS]oxPia^J/SV40(DoriSt>*7K!; A 

fSVJfrX (AxALZMOL) fcflsjRLfc. Z. (DbmZ-VJ ^^AxALZMOLSr K"*— ffl 
TrV ^MA-*^^ AxALZMOLKCreaSfctfUflS-SS £ , 2oc7)^£MloxP 

ie?y^T*»^Sit>* 5 s^. o > ^^sioxPSB^i/iaczae^/^^MioxPga^j/ 

X 7 V <4 7* AxCANCre (l^ilf) , Nucleic Acids Res. , Vol. 23, 3816- 
3821(1995)) \Z £ <0 mife Ltc 0 

#£1" •5&£^<a«& (i*70 ofc. Kx-fflTfV ^/U*AxALZMOL 

FfflTf; »M A-*AxCALwM, RWreH^Tr; AxCANCre Sr. 

IMb&&ffllllS (CV-l»fct<liC0S-l») (3(^^F^^$-a:fc 0 K-r-fflT 

2 5 ^ ^-^-^#^^L^V^fcfelacZ3tei 1 fi^t^V^ 0 JHKDNA^H-iOlacZ* 

$ — /f v hfflTrV ^/W*AxCALwM<2CAG^n T&fL -*-fcfc> 

^Ip^SloxPBa^JtaEliSloxPeyiJi^WI^AStlTlOfeTlacZJie^^lBa 
i-S. &oT, lacZite^^fSmtt. UlStCit^a* (^ro«^»4#A) i s fi 
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±K3 ^uxljiau {> L < lit© 2 o« i)^ /^Ofi^-eii 

JOSH'S Zb^XV lacZitfc^Ofc^tfW b fi^M£> bti, Lfrb lacZilfe^ 
5 mw&BA&T'lacZjUS^- £>$S3g£&*fco a±^^.ct «3 , Kt-ffl7fy 

(i) fcEic-e&sas, ae*ii*$*i5ijwj&«e (^-^^») fcitsfc** 
loxPE^ij/^y AE?ij<z)fli3gwDNA*'artf7 p 7^$ kt\ cv-i#wi&«:fl2fCiE8iu 

AxCANCre^lH^«^$itfCo -fcO&ft, K^- fflTf / <M ^fciiCrefg 
20 9. lacZiteW^t^»^S«-ifi'!i 

-cvfcvy/ta, iacz»e : ?a s *£Lfc»ji&0>sii£'fi, jfefe*±-c©ae-?-ii** s 
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bfeb^fk *0 . TMolecular Cloning, A Laboratory Manual. T. Maniatisib 
fS2j&(1989h Cold Spring Harbor LaboratoryJ (CfBigO^fetCif £TtT 

m 

( 1 ) liny t'-f- -e'Cre^^tf»ttM^P^ 

£ATWJftf^*ffot 0 CreHmM^TxV -MA-*-^ ^-AxCANCre (^?X 
10 <b, Nucleic acid Res., Vol.23, 3816-3821(1995)) m x 10 9 PFU&, 225cm 2 
7 7 * = 1 #W293fcfflJlS (t h/feJgffMA&fflliatie) *^«R5fe (37*0, 1 «fIW) $ 
(5% FCS^DMEMW) £ffiJn&$P>fc24l$raJ**Lfco #*l*7&, 

WtWS. (50%^ y "tr p -A-/20mM h !) *&SKpH7. 5) /300mM&fc-t- hi)'? i»/lmM 
15 EDTA(pH7.5)) 5ml£fln;tttl!&«:SiiB U «ftSy = ^-*-£ffl^200W. 2 # 
(30#x4[D) -e»£fi£#U «Miartlc#?aEi-5Crege4r*fettl$-e:fco #*>*i- 

(-80°C) LfCo 

(2) ag^aioxPia?ij*-&tf^DNAof^» 

20 »£gUloxPfi^J*<0 8Mw*^— If— &B#$r t< tt2*3£l*l#fc. 

^ : 55 s T^-fe^^^E^J** : 56) £J*g!loxPe?iJ 

-fcy*gl±£< WfflffiiB*J-Cttft<. #*W«SrT=-y ^^L2*«DMAt L 
fclS. 5 , 5t5ffi*^tLm4^S^I±iL, Pi**^StJPS^XbaI^0Xholc7)tmb®r 

#*XbaI&tfNheIi&ffcWrtf . XhoI»r^«lli{HPfiB^XhoI&t«alI^kWr>i- 1 * 
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CW2#££j&DNAfc£B®loxP£l^NA£l^& 
5 (3) 2o<Ag&§!loxPe?iJ&£tf£W)NA0>Sl|!l . 

iS^DNAO^lclWl Uffi?iJ<Dg&S!loxPia^J£W-**3a£W)NA&ftS llftT\ 

7°7*5 KpBR322^$iJPIil^NheISU { SalIT-[5]^^^'ft:t, ggftS!loxP^JS)c 
DNA (lJ^SO^cog^) 24Sf^*ft€;ftT4 DNAU ^Tligation&£ (7" 
10 7*5 K : ^l&DNAO^Jt 1 : 6) ^ofcl flJPSgliSiXbal&lWChoI 

fcttiflSLfc. w<0ffllfiliW*&Jl£J:IJpBR322 DNA<D»MM*£-£-Lfc^^ 
loxP^DNA^^^, pBR322 DNA^>P>qMS(^lnl CiByiJ^fEftSlloxP-g-fifeDNAd*— -Jr 

^tlfc^^MloxP^DNA^GEANCLEAN II (7f3'>tt!!) ^=fc<9l&£. fa'SS^ 
15 ^^MloxPia^iJ^^LfciS^DNA (#H lkb) £&t^1-£/£WgfCDNA £ t 

( 4 ) 2 oWgaSUoxPfiyiJIBJ-CroCrefc fc*fi&;i£J£ 
^"H^-fT -yir-r^T% 2 o©&aSloxPE^JIBrareft#*&ifc;iKJS# 

20 MS, 50mM h y *&S*(pH7. 5)/l0raM MgCl 2 /lmg/ml 7 ^skmT/^ 5 ^/ 
lmM 7 * = /M fvU * ^ 7 * =/W 7 o ? >f K (PMSF) /5 m g/ml T 7° n f"- ^ £ 
8HK*fc* O) -ePKLfcSSTDNA (1/ig) t (1) T'MLfcCre^^M-Blia 
ttffi&lO/zl^O*- (Si£«450Ml) . 37t:T'30^^Ufc o K£te7&, K£ 
«^45/il<©TE/<y7r- (pH8.0) RV5n l<OEDTA»« (pH8.0) &fln*.. 7 

/I'ttJRU !§P)*lfcDNA% , RNaseA(20Mg/«nl)*^trTE/<y7T— (pH8.0) 30 

ftfbft, Jkfcx-f-WJ* (EtBr) &&liJ;9&ffl£ft7tDNA<^<y K£^L/t 0 
Cre^J;-5m^x.5^^tT9BUWiS«wSSDNA (#H lkb) SrffiiJKSMlBsaHI 
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ffiik+Zk, 2. 7kb, 610bp, 380bp, 360bpO 4 ^<D^y C 5 0 

dna t ^miox?(D^ b t£&mobp<D&&wwh&± lz><dx\ z.tib%mm 

IfBsaHlW-tS i:, 2. 7kb, 920bp, 380bp, 50bp<£> 4 K#£IS3 (1216 

5 o tEoT, 920bp(7)/<y Kf3CreKJ:5<aifex.&JESa s l2£fc > L t 2r^U 

610bpS.t^360bp<D/<>- KfiCrefc «fc 5Jajfex.SJtSi s ig # Ti^&i/^ £ Sr^i-WC, 
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m. i. 5£SJ loxPESJiSEHS! loxPE5UlH!0Cre 



(1 



"a/ft 
DN A 



gJtS loxPEBJ- 
£H3! loxPKBJ 



(970bp) 



(920bp) 




»±S loxPESJ- 
gjiS! loxPE5»J 



4>M<* 

(970bp) 



(920bp) 
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mfrfofonM (dna/^>- ¥<nm£) r 9 j DNAW/^V K^^S<^^^' 

( r 9 j <7)5%*rH) £ roj t Lfc c ra&w^ftcDpftBic 
5 o^Tfi, HSS#J2- (2) -ei^p^-t-^o ) 

JtlK #73<D^SMloxPiE?y!2IxJ£$W^ofc/$\ ^<7){&cD^gMloxPia?iJ 

10 ff&gjiloxPiffiJ t ggggJloxPEffJ g)Bg-C(QCre|fc#»BHfex.5fS 1 ) 

( 1 ) SF^MloxPlB^iJ t ggSUoxP6B^J£-£trgSfDNA©SIK 
[1] If^loxPia^i^-o^i-ST 0 ^^^ K (pBRwt) (Dfflm 

KpBR322fc--o<7;>^£i!loxPia?iJ£*¥ALfc:7 P; 7* 5 K (pBRwt) £ 

15 (a)pBR322&fflJKB**EcoNI-cmflSU $ 5>JCKlenow»*^<t 0 TOSr^P^bL, 

(5' -pCCTCGAGG-3" ) ^ligation U fflffiSfSfXhoI&tfPstl-ei^l^^k^, 7# 
n — *«fcfttbfc^Jft2.9kb0>'<y K.fctfJU fflLfc. ^ K&GEANCLEAN 

(b)pBR322*fWR8»*NheI-emjk U ff£MloxPifi?iJ£^tf£/£DNA(52bp) £ 
ligation^, flPjRSSPXXhoI&UTstl "CR^tN-fb U SJC»SrT^fn-^ttft*«i 

t/Co ^£MloxPiB?iJ£-o^tfJftl.4kbtfV^ Kfc^ffiU GEANCLEAN II 

(a)(b)-^WM.LfcPIDNAS:ligationa>:J!lliSr^Wi*t, P BR322<Z)NheIlM h 
iEcoNIiM hiwl8Jlc:-ooSPti!loxPE?iJi«#A$tLfc^9^5 K 

pBRwt(4.4kb, B7)t#fc, 
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[2] HF£3tloxPK?iJ t £H5UoxPia?U££tf SlfDNAW MM 

KDNA * WSW" 5 fc » W T <OWfe £ ft o fCo 
^•7^5: KpBRwt<D^MloxPia?W^^30bp^fdiB^SalIif^ MS#£ 

(3) t [DC^^loxP^DNA (52bp, 24S^) SrligationLfc (T 9 ?*^ 

loxP^DNAWXhoI^fb^ttiJ^^-rSo &l^T\ SJCS«*fWI»B»*XbaI&^ 
XhoI-ClSJI^NcitSteU pBRwtcoM^^^Lfc^M^loxP-a-^DNA^I^V^c 
10 *SJ^&^ffiiJIS»*m^$nfc«IISloxP^DNAS:GEANCLEAN II 

( 2 ) Sfr£*gloxPil?iJ <t £ft3iloxPE#l t ©W"CWCreft#ffllft*.KJES 

15 SJES&^APW^ffitt^lifiW 1 - (4) i:R«-C*)5*s, SUDNAtt^GfcflJ 1 - 

(3) ^LfcDNA©ftb9KlllS0*J2- (1) T*^ LfcDNASrffl Wc 0 

tisic^ Lfc»^MioxPie^joj^s@s^J-e, 2 o0>ioxPiflyuiH]-e<0*&»*.tt, 

je^^-fjg- 0, ftV^-e±(l)©DNA«H(Z)l#i t 2#@roii©r B i©f»r • ?¥ 

20 DS^iSje^5CfCSJ6i^T-f5wi:iS*PP>ixrv>S (Guo et al. , Nature, 
Vol. 389, 40-46(1997)) . 
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loxPSBEJ (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

JS^IB^J E&EM 
(13bp) ffftft (8bp) (13bp) 

text, K^W^t LT{£tij£ft5o ~ 

*:b«9K/&#5£T Lfc:ii:ft*t5/^ KT\ 970bp<7>^> KttflBJfreKJS 

BLT*flfL;fcife£££lK:*H\ 1 1 ©^»H%&Tl^t (#W 

&©»5:M:£*loxPiB?iJ#^) o 
10 #11, 12, 13(E?iJ#-E-:2, 3, 4) : Kj£ttftteaRt*-Ciitr = 

#21,22.23(E?"J#*§-:5,6,7) : SJCtt^ra*^* 9 . ft»SK*T?it**V^ ; 
#31. 32, 33(ga?iJ#-§-:8, 9, 10) : SJ&li*rattTMt£ 9 , ft^a»*-eii*^^ ! 
#41. 42, 43 (E^*-^: 11, 12, 13) : ££tt*IBHreJ]:* 9. ft^^^il*^ 

15 #51, 52, 53 (E^*^: 14, 15,16) :SfSli»^*^ ! - 

&«*-ciitf (*b5%) ; 

#61.63(iB?IJ«:17,19) : *mmt\Zt ti^iK SfEfir 

pg£-eittf (5-10%) ; 

20 if (ft»RJt&fftt#61.63J:«9#vO : 

#71,72,73(lfi*W?:20,21,22) : *P^*I5£ A,£'-e#frV^ S*&ttr<-«B 



WO 99/25851 PCT/JP98/05094 

33 

*H*©P&*-Ci£tr Oft 5%, JMfc5j£fm#6l,63J:!9'>fcv*) ; 

(1) l«aXf4 8#l©ififi*tl*L-Cfc»±SloxPE?iii:gJffi;l-5, (2) 2#@, 

sa^fiSJES^^Ba^x-jh* <9 , y ik%\t&fc(nmj)<D*T y l < law stir 

(Hoess et al. , Nucleic Acids Res., Vol.14, 2287- 
2300(1986)) $ft-C^53£83iloxPffi?iJ (#71^t@^) {4, if ^SloxPIB^J t © 

15 WW'ifeot, 

ff&g!loxPiBffJ£gggjgloxPByiJ £<Pffl^roCreft#iB&*.gJfc (^2) 
( 1 ) if £MloxPiB?iJ i: ££S!loxP£yiJ &£tf SfltDNAOfllK 

^^MloxPSS^iJ ir 3E&3!loxPE?U <b <7)Cre^#;l!& ££JS£t> ^Sfe^J 1 St/ 2 

Cl] i?£^loxPE?"Ji:'£MMloxPE?iJ£ ; Pr1"S7 P 7*5: K (pBLArautant) 
pBR322©pjj»^BF^S!loxPE9iJ £ ^MMloxPE^J t * t fc$4. 4kb 

^^-pAxcw (**M5P8-308585^*1 5 H) *»JIRII*XbaI&tWQioI-eiB]l^t?B 
ffcU Sj5S«E*T^a-^«««c«iaJ|fil3.8kb(O/<^KSr9J0ab, GEANCLEAN 
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• (i) - [2) -email l £ , ftxtDm^&Qioxpmmmxtnttt^gmioKP 

t£&L1tE.mV®M ($J4.4kb) £ligation&, izfSkM^K^ L 
^7^; KpBLAmutant (8. 2kb, 0 9)SrWfc. ^*3^<^7°7^^ KpBLAmutanttt, 
5 Z<D®ftZftvtc7°7Xl KW|£#T\ #21, #22, #23, 

#31, #41, #5l,#6l,#7l,#72.#73,#8l^^1-^^SMloxPifi^Ji:g ; ^MloxPiB 

(2] if £SUoxPlB?iJ <b ^§UoxPie?iJ£*a tf SJfDNAWWJH 
7°7*5: KpBLAmutant*»<b, Cre##teaU5J5SK£Wfcffl^3»±SloxPffi 

10 ^Ji^mMloxPlS^Jt^Wi-^ttWDNA^M^SfcfeJ^TWW^tfo^ 

7° 7 * 5 KpBLAmutant \Z !± » # A L 7 tV 7 f ^ * 7* 7 A (d ftj Rg&ft 
NcoIlM h#—*-9T#£-t* 5 -<£>7°7*$ K«rfMRR»*NcoI-C?H'flSLflMH 
#DNAi U a£$£T7/p-*m^ft»&^8.2kb<ZV^ K&SJOffiU 
GEANCLEAN II (77-=*ftt*l) fc^TflfSLfc. 3. <B8. 2kbWjE|M^DNA?r^{C 

( 2 ) i?£MloxPiS?'J 1 £S3!loxPE?i] t <&W WCreft#*&ft;tRJ& 
lffli&LfcMDNA&3lffi0U - (4) -C^LfcSJ&iKtobn*.* 37°CT'30^Cre^ 
#*a»X.SJ©*tTofc. KJ&UfcTSL SJS«C45Ml^TE^y7 7- (pH8. 0) 
St/5/ilWEDTA^ (pH8.0) £2JP;t, .7zn7-/u/7 u t2*s/UJ>mmt£bXffc 
20 nn^^i^tt{±l§rtTV\ £ Ibfc^* 7 — MfcJKU #<bftfcDNA£RNaseA(20 
/ig/>l)tttfTE/<y7 7- (PH8.0) 30/ilfcJ8A?Lfc« ft^T\ ^<7>¥fi£ 
mm&m\)raWM\lL, 7^fD-X^H^i)t, &<ffc:*^*A (EtBr) Vk& 

£ff £ LTfflV^fcjMMKDNAfcfi, »£SloxPEyiJi£affiloxPK*iJ£0>IH]K: 
25 DrallM h# 2 ^-ffifttEt -5 WT\ CrefcJ:5il!^;ta J ifitfcvM§'&MU Dral*8 
-fbtcj: «9 5. 9kb. 1. 3kb, 0. 7kb£> 3*<D/<> \t&&ZZ (12110) . Sff 
DNA^Cre^i ^mgl^S^^^^-t-i:^ 2 4-^DraHM h&tfloxPl2?iJ-o£ 
^tflfiJ4kboaMW)NAt, -otf>loxPS2?iJ£"£#-DraIlM h##£L&V^\)3.8kp 
(nW.mV®Mtf%.ZZ><n-Z\ DraItHHfcKl.fc9 3.8kb, 3. 3kb. 0. 7kbC0 3 &<D'< V Y 
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#fcw iSr^L, 5. 9kb&lM. 3kbO/<y K#£fiCrefC <fc Silfi&;i£j£#e#-C 
#1 1, 81 : S^fi*^SPg^ T'iiif ; 

#21,22,23,31,41 : ££tt*M#-Clt* •) , ; 

#51 : Kj&fi*s&#*rafc^£5as, -< — *fu**^©»* -ei^tp ; 

#72 > 73<fc9#^) ; 

#72,73 : *f$mZ\Zt r -eiitr ; 

P »£SloxPEJi] £ OWJ-Cfi«fllWDNAj|iaift*.SJESA s je# « « 
15 (Hoess et al. , Nucleic Acids Res., Vol.14, 2287-2300(1986)) $*i/CV5 
gftSloxPE?iJ (#7HCffiS) T?t, m±^.\ox?MintO^Rlt^.lt-^,^X^ 

20 MMM 4 

( l ) JP£3UoxPe?U 3E aSloxPE^J £ a>M"e<0Creft#*&ifc*.5JS 
Cl] if £SloxPE?iJ <b 3EB8!loxPE?U i £^tf SftDNA05p$!i 
25 a*#DNAO)ttWO*8l;:»£S!loxPE7iJ«:» ft&2rteX*i!loxPE?iJ«r*r-i"5£ 
ffDNA£HSS#l 2 - (l) - [23 |;:^Lfc#fcfctSv>Hl!!Lfc. 1-fcfr*> % ^7 
* * KpBR322^»^S!loxPE9iJdS 1 IHftASttfcT''?* 5 KpBRwt (HH^J 2 - 
(1) - Cl] KlE«c) 0>IMI8»*SalIiM M-> «-*0 2*iWLfc«ftI 
loxP-£f£DNA (H) 4 £.tf(H 5 #8S) ^ligation LfciE^DNASrS^DNAi: t TP 
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[2] Creft#tfl«l*.SJ^ (tOl) 
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^•Si^^Oft (DNA'-O KOjft£) £ft*<£> r 9 j tL. DNAflV^ K*M5i A, if 
&WC#ftv*#£- ( r 9 j <0 5%*«l) $r roj Hfc, SlSotfWftO^jHBJC 
5 o^t!±, 3I3SFIJ2- (2) WtftWSr#fia$tLfcv\ ) 

#6171W^MMloxPE^iJ^ffl^fc^lift)^S^ff ,(920bp) *k 
#£SloxPE^J£»M^il&^*;tKJ£iaS£i:fc. Lfl»U -tti^^W^iifc 
3£Jil!loxPE?y«:if £SUoxPffi#l t fi£< SJES-&1* * -t^S&l* 1 Slifl^t 
8§JloxPE?iJ0>*& J: U t $ b£'>/«ea»ofc. 

10 [3] mz.MioxPmqk^g-moxrEmk&fi-fzy'yx^ K©tiM(s 

#217h#2272J2373oa&MloxP£fifcDNA&JBV\ HSS0>J 2 - (1) - (2] & 
U*3- (1) - ClD »^Lfc*jfe-e, »£3!loxPE?!lfc£S§!loxPE?iJ£&*r 
-f 5 7"? * 5 KpBLAmutant (8. 2kb, HI 9 £ 3 mgflHg Lfc„ 
C4] Creftffll^tS^ (^2) 
15 (3) Tt£g5Lfc7°7* 5 K^»JPfi»*NheI-e?mkL, MMM 3 - (1) - 
[2] {c^Lfe*fet?»^SloxPE5iJt 3gai!loxPE^Jt Sr^i-5i£«S±©S« 
DNA(8.2kb)£SiffiiLfc. Zff>gStDNA£fflV\ ^ififll 3 - (2) T'^Lfc^ffiT* 
Cre&#m&;i£/S£m^Jf Lfc 6 3fKg<&£*l!loxPEyyW*l 

20 2££&«ftLfc£Jl3!loxPKyiJMu »^SloxPE?iJtO*a**.S^«:JSi:A/if 
£-f, &/&tf)#g<l£li 1 Mtt&<£>^£MloxPE?'J<a^cfc <9 <b $ fct-ffi * 

( 2 ) 2 ool UE?'J©2ERS!loxPE?iJW"C©CreiRfffift*.SJC 
[1] 2o<7y£g§noxPE?i|£^ifg»DNA<75M 
25 29«ti©aEliSJloxPEy'J (0 4 #.0*12 5 $fg) tCol^T, £%0>J 1 - (3) I- 
^ Lfc#ffi^ifi:0lttDNAWffifflfcl3 CE^lO^MSloxPE^J^^-rSSKDNASrP 
^tob^ ±SESSS£UoxP£*J*DNA«r, »J»#*NheI&VSalI-ClRli^^ 
imfcLfc:/?** KpBR322lC^rtlWligationL > pBR322 DNA^PIMJicRICE^J 
(D^^loxP-g-fijcDNA^^'S- Lfc*M. lkb©itt«l*tDNA«rW» Lfc. 
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[2] Creft#*&ft;tSl£ (WD 

• M T*IiLfcSfDNA5rffll\ 1 - (4) iZ^ L tc ft mX'Cr ei&mB. 

ft;tK/&«:?TVA?#rL,fc. 2 (fcfiH) tc^-f 0 #2173^>#2372£><fc ? 

tw£< fcfc^£#&SloxPEyiJt>*>ofcj5S % #227 k #2272, #317 h 

5 #337K#4171,#617K#6171ttl^Sll*©3EftSloxPiB?iJtl5ffl^8S, #2171, 
#2273. #327 K #4 1 72 1 46gfi|fciZ>£#IMloxPEyy©¥#M<&&^*&#lx.S 

[3] £JISloxPiB#lfc-o*f1-£? , ?*S K<0«M6 

#2171,#2272,#2373<D'£g^loxP^cDNA&fflV\ HJfetfiJ 2 - (1) - (l) K 
10 ^Lfc^fe-C\ % KpBR322<DNheI">M h £EcoNIiM h t<Dm\Z^M'ti 

<Z>Sg^SloxPffi?iJS:-o}f ALfc 3««ro^7^ 5 K (pBR217k pBR2272 , 
pBR2373, #4.4kb, 121 7 $&) Lit, 

[4] 2o^iRici^ijw^s®ioxPi2?ij^w-f ? vornm 

[33 t?«IKLfc3IISiO^ , 9^5 K ( P BR2171,pBR2272,pBR2373) ZZM'ft 
15 AJISBIJfSall^ftHfcU 7^x5 KK:#A$*iTV>50£l*ICE^JW£&3noxP 
-a-fiJcDNA (#2171,#2272,#2373) ^^vfftligation & , ^Jfe^'J 2 - (1) - 
[2] $.0*11^3- (1) - Cl] C*t/c^it% 2o©IHi:iB9ijo3E^ 
loxPE^JSrW-fS SS^T^* 5 K (pBLA2171x2, pBLA2272x2, pBLA2373x2, 

#8.2kb, HI9#J&) SrflMBLfco 
20 C5] Cre#c#*I&;t&)& (*<*>2) 

C4] "CflHBLfc 3 *S KfcfWTOfcNhel^frWiHteU HJS 

W3 _ d) _ [2] ^Lfc^&T* 2 o<D(l]CiSW^MloxPia?i]£^1-5 

e«±<&SKDNA(8.2kb)£W«Lfc„ Cl©£aDNA*/flV\ 3 - (2) T* 

^Lfc^ffi-meft^fflftx.KJSSSrtTV^bfc. ^^SloxPIfl?iJ 
25 #2272|KJ-C<0il&*;iRJ£tt, »£3!loxPE?>Jro"C0>tt**.K& t \Z\*mUBW# 
Hf^fljv^^fcofc. 3Eft3!loxPE?iJ#2l7ltt, -W^MflcrSf&^itSSfc 
WWft^gpg^-CS^fiiitTtfCo £JI®loxPE?iJ#2373tt££ttra£A> 

( 3 ) 5E?iJ©^*S!loxPE?ijraT?OCreft#filfe*.SJiSW<ftft 
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(2) - C3] X°mmLtz7"y * 5 KpBR2171&tfpBR2272&*;h,eWI?IPSi*IR 
Sall-C^kL, ^7^5 KK#A$;ft/C^5S#iaioxPE?U£tt£&aE^J<03g 
SMloxP-g-^cDNA (pBR2171li#2272 >b L< fi#2373 t . pBR2272(i#2373 t ) i: 
5 ligation®, «#'J2~ (1) - C2] RtfUMifllJ 3 - (1) - [1] K^Lfc* 
ft t:\ 2 o (D & ft 5 E?iJ O £ loxP E?'J £ 1" 5 3 ©^7^ K 
(pBLA217l-2272,pBLA217l-2373,pBLA2272-2373, £-8. 2kb, g|4#fig) 2r#ttS L 

C2] Crefe#m&;i£J& 
10 Cl] -CflMgLfc:/?* 5 KS:»JBB»*NheI-C?l(f<kL, MMM 3 - (1) - 
(2) H^Ufc*Jfe"C2oro||/i5E?iJ^JIS!loxPE?iJSr^-f 5iS«(±oSK 
DNA(8.2kb)^^MLfc 0 ^WS«DNA*fflV\ 3 - (2) V^LIt^V 

Cretemmz-RfoZfr^MtifLtCo 3«<0j*fcSE?iJ (#217K#2272 > 

#2373) cD^^loxPie^iJ^T-fi, V>1" tlO^^-ti: <b fcCreft#*a*^.S^W: 
15 ±<ig£fca»o7!:, ^tvm©^MloxPia?iJ{iftilOloxPia?iJi:^X 

£Lt, (1) 7)><b (3) 0*g*«fc!K 2o<7}M£li!JI$l-fi&Lfc'£gMloxP 
Ifi?<Jli, -«UEo^11ftLfc«llS!loxPE?iJ«fc«JB«<l#lltt* s fl5Sofc <> -fftfr 
2oco&g£II)B#(c^&L«£SloxPE?iJfi, »^ailoxPE?iJ&Wi6 
20 SEHSUoxPEyj t tefclfc^-fs *>>o|if! Clfi?iJ«gSloxPga?iJ if o Lx*izm±m 

25 $ftfc„ «±©fe*J:9, *»K<oi«Ji-f5asllSloxPE^JtL-C, JMfcftK 
li#2171<E?U#*:26K #2271(E?iJ«:29h #2272(iB?iJ##:30) , #3171 (E?'J 
35h #3371<K?iJ#*f-39), #4171 (iE«^:42) , #5171 (SB?IJ§^:49) t£ t* 

mmm 5 
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(1) fcfc+W&to 9 — f y V\W)-J'y*l K&tfa^? K^^^-wflfH 
CI] 2o©»±SloxPe?iJffl{-^n-Wk«MJ: (SwaliM b) *ft^-fy*x 
5 K (puLwL) ©ii 

^7^? KpUC119<PfliiJI8S**Ecll36IIlM hd, ff£§UoxPie?'J/^H;5TS](- 2 
o^A^ttTtyy X ^ KpuLL (^^ffb, Nucleic acids Res., Vol. 23. 3816- 
3821(1995)) (7), 2oWloxP6B^JIBItc^ftt-5^o — yifcjfWaS:»J|SfiBI*NruI^ 

10 puLL&fflJPS»*NruI T?i8teU Swal!)y#- (5' -pGATTTAAATC-3\ I£^J# 
^ : 6 1) ^ligation*!, f5£NruI-C?8fc Lfc. NruI^J: 5H*<D»{i» Swal 

Jfcifct?*M«r7l2ffte»U 2o<£>^£SloxPlS?iJPe1K? n — vfcSMfci: LT 
SwallM hSr^oT 0 ^*? KpuLwL(3.3kb, [Hi 1 «t>OA) £#fc 0 

15 [2] P^SloxPE^JiSESSloxPBa^Ji^IBJt-^a — ^{kaHfi: (SwallM V) 
?:^7^; K (puLwM&tfyuMwL) cOfliU 

■fy x 5 KpuLwLW 2 o<7)Sf£MloxP12?y<£> 9 o£'gHMloxPie5iJt-^ 
JftLfc2SSi0^7^5 KfrfllHE-t-Sfc*, WTW (A) , (B) <0##f£«r?T 
ofco 7°7^5 KpuLwM (HI 1*0>B) ii, llllt^UfcpuLwLW£ftiJ<7)lf£§!! 

20 loxPBH^J-lr, 77*5 KpuMwL (HI 1 l^C) tt£«©^£§noxPBB?'J&**t 
^;h/3Ellf£ttoxPE^JfcB&Lfcfc©-e*>3o 4*5. - ZT?3£*l!loxPE9"Jt LT, 

#2171(E?'J#-^:26)^ia?'J^ffl^fCo &Tro£ffi(W-C©£*S!loxPE?iJfcfi, £ 

25 (A) puLwMO»^ 

puLwLSrjSJI8»3RXhoI-e^kL, £||gloxPE^J££tf60bp©'&j£DNA (012, 
±{W<0«<OffiyiJS-9- : 5 7, T(«lO<*<Z)E?iJ#^ : 5 8) «rligation&*»B$: 
7f2jf(E*U Sf^loxPia?iJi:^mSloxPifi?iJ^^SwaIf--r K 
P uLwM(3. 3kb) £<bi^ - (0^7^ KpuLwM^^DNA^^gE^J^ 
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MB L , W ^SHoxPiE^JAU^ HSUoxPE^Ja* § Wii 0 ffi A $ tvt ^ 5 - <h £5t 
gLt, ffi V ^fc-g-filcDNAtt— ^<75ig»iXhor *H-fbBfr>T--C*> * dSf&^iiSal I tPi 

{fcBrtflwfc* <t 5K&tfLfcwC» 7°7*5 KpuLwM£>ip£§!loxPie?"JrtWXhol 

5 (B) puMwLCDHf^ 

puLwL*ftiJPfi»»MluI-C^kt, «RSloxPia?iJS:"Srtf60bp^^fiJcDNA (HI 13, 
±(WW0OiB?iJ#^- : 5 9, TilOi|(7)IB^J#-t : 6 0) £ligation&*M£ 
TI^WEftU 3EJiSloxPffi?y£!ff£SloxPie^fflfcSwaI1M h£f£o7"7 7.^ K 
P uMwL(3.3kb)£#fc 0 77 x ? KpuLwM <h 1^*8, P uMwL<7>-£fiJiDNA 

puMwLO^£MloxPgB?"Jf*l<Z>MluIlM Mi^LTV^o 
7^ K (pCALL) 

15 CAGrn*- ^-W/n^-^-SBStTKy Aia9lJtO|RJH2o<Dlf4SloxPie 

CAGya^-^-^j^^ itiSg^* LT#^¥3-168087^#(C^^ $ ft 

(a) CAG7"D^e— ? — fc-g-tr:??* 5 KpCAGGS (Niwa et. al. , Gene, Vol.108, 
20 193-200(1991)) n- WtWffiT*>5EcoRI^ hSrSwal^ Mw^*.fc^7 

*SKpCAGw (^M¥8-84589^ai0H) Sr»JPfi»*SwaI-em^LfcDNA 0 

(b) ^7*5 KpuLL ( [1] l^te«) SrSJPfiS^sRBanHI&WEcoRI-CPH^l-t^kL, 

i& Lfc 2 o^»£SloxPK^J££ifffilOObp©DNA»rJT-. 
25 (aMMii^&WrtfSrligationU fHRB**Swairafc«*M*^S*S*U 

7*7* 5. KpCALL(4.9kb)Sr1#fco 
[4] 7*7*5 KpCALLW^ n-y^Wtt^Swal-y-W MwgS.fc?'?** K 

(pCALwL) 0>fllt6 

7*7* * KpCAW^ 2 0<moxPE?Qffl o-WMStt&WJKB** 
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pCALL^$iJPfi»3!5NruI-cmfbL. Swal y V)3— (5' -pGATTTAAATC-3' , ffi?'J# 
f:61) fcligation&, P?*fB"J PS»*Nru I "Ct^-fk Lfc. NruUd«t 

h^o7*7^; KpCALwL(4.9kb, 11 4^D)?rffc 0 
[5] CAGyn^-^-rtfcif^MloxPia^Jir^^loxPge^J^Jf ALf:7°7X 5 
K (pCALwM) <om%k 

■fy^X KpCALwL£>8F£§!loxPE?ij0>— o£3E&SUoxPE?iJK:a&Lfc'7'7* 

(a) ?"7*$ KpCALwL*»JRS»*MluI&trXhoI-ClR|l^^?H{kSfe, 7#"n-*^> 
m^lbt-ct 0 if£IkloxPE?iJ£'££&V^J4. 8kb(7)KfrK-Srll]ilXLfCo 

M U MS&t^XSSloxPiB^J^trlOObpODNAWf^SrlHUR Lfc 0 
15 (a) (b) -CWia LfciSoDNA«r ligation ft ^JUaSr^Jfte* U 7° 7 ^ % K 
P CALwM(4.9kb, g|14*OE)&#fc. pCALwMli, :/n-*-*--/HF£g!loxPE 
^iJ/Swal-^-T h n->"ffcgfrtfc) /'£||SloxPlfi£iJ/* 0 y AS^?lJ<7>^»J££;p^1- 
C6] to&TLT 1 ? S *l>*1(mm = X% \"<9*- (pAxCALwM) CD« 
20 (5) X*\t%kLtz.Zf7*K KpCALwMtf), /n^- Alfi?i|*TOg|5 

* 5 K^<* ^ — (Df^ilfiUEffW^ife (Miyake et al. , Proc. Natl. Acad. Sci. , 
Vol.93, 1320-1324(1996), &tmiW¥7-2988775-4**D fcftofc. 

25 = *5KpAxcw (4*M¥8-308585^*15K) SrfffllBB**SwaI-CJHfl2Lfc 0 

(b) 7?*$ KpCALwM^WKBI^paLI&tfflindlll&tfflincII-erai^mikL, * 

2. 4kbOKfr>i-^lHlHXLfc:o 

(a)(b)T'MLfc(MDNA$rligation^, fci&m<D-&*7 • 4 V • t'hn 
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XL Stratagenettfil) %m^X'*v f — V 
y^SJCtS:fifl/\ £)£$£7d§li(c» h=*5 KpAxCALwM (44. 9kb) 

K (puLZM) (DfH^ 

7°^^^ KpuLwM ( (i) - C2] \zjsffl <Dm±mioxPnmtm^mox?im 

^CODNA^^HHIX Lfc 0 

(b)/7^^ KpSRlacZ (Miyake et al. , Proc. Natl. Acad. Sci. , Vol.93, 1320- 
1324(1996)) *Mmfr%kSa\lRX$?stlX°mmzmt^, $e>fcKlenow#*^J:»? 
ffijft&SFflHfcLfcgL 7# n-^y^m^ftlfrf-J: U lacZite^Sr^tfflM. lkb 

15 ODNAWrtf&lalllXL-fc. 

(a) (b) -CWtil LfcPiDNA=lr ligation U fMIK»*SwaIifHfcl£;fcI»i§*^WE& 
U ^7^; KpuLZM(6.4kb, 01 5tp<BF)&Wfc. 

C2] if^:MloxPga^J^^SMloxPia?lJ<b<5O^(-SV40(D^^-y v 1 ^ (ori) RXf 
tf])Am*\*WXLtc77X$. K (puMOL) Otft^ 
20 /7^5 KpuMwL<£>i?£MloxPS£?iJ £ g&SloxPEfll i: tfXHK&SVMOori&tf 

(a) ^7* 5 KpuMwL ( (1) - C2) HE*) Sr«!lRB»Sf Swal -em-fk«. 

(b) 7"7^^ KpCAGGS ( (1) - (3) KIE*) Sr^JPS^BamHI^bt, 

ori&tf# !) Alfi?iJ£^ti^340bp<7)DNAW>f £[e]Jfc Lfc 0 

(a) (b) "CASK LfcpMSrligation U fejR#*SwaIimfc&*»B£^®*S* 
U 7*7^^ KpuM0L(3.6kb, Ell 5 *<0G) 

[3) »^MloxPffi?"J/lacZae^/^*i!loxPe^J/SV400ori&^y AE?IJ 
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/»£S!loxPiEyiJ&*fALfc;7'7X$ K (puLZMOL) <DMm 

7°y*x KpuLZMri>6M§noxPE?iJ£l&£, -?y*% KpuM0L<7\ ^g-SHoxP 
E^J/SVMcOori&tftf* y AE?'J/Sf£MloxPE?'J&£t?»r tf£#A1-$ 

5 (a)7°y*^ KpuLZM^^iJPgg|lSNheI^t/XhoIT[5l^HW^, 7#n-;*^l/« 
«Cfi<It)K «t 9 if£MloxPifl£iJ £ lacZitfe^^-a-tf^e. 4kbcODNA^^[l]i|X tfc 0 
(b)7°7*5 KpuMOL?rSiJPSg#^NheI^OThoI-e(Rl^{c:r^b^, Ttfo-*^* 
m&i/jl-J: 9 , ^SyioxPE^iJ/SV^Wori&^y AE?iJ/M§UoxPifi?iJ£ 
^Ttp^ObpWDNArrit^lHlilX LfCo 
10 (a) (b) VMM LfcffiDN'A&ligation U mmMSvalffiik'&Kmmt'MW&fe 
L, KpuLZM0L(6.8kb, 13 1 6 tOH) Sr^fc. 

(4) 7*7*5 KpuLZM0LOlacZae^<O5'±aE{-^-5 S^*-*— ^Jt^©* !/ 
AE?'J£^AL/c7"7*5; K (puALZMOL) <£>*^ 

(HSV-1) ©fv^^t-^ (TK) jHc^-O/Ky 

15 AE?'J£, 77*5 KpuLZMOLICffALfcT^S K**£^Sfc*fctf>Pilftf£ 

(a) ^^; KpuLZMOLSr, lacZitfc^ c?5' ±^»IF£§noxPE?iJ<7)5' ±MX- 
T $T$$r L fcDNAK&tf 5 *OTa>SM£&fT<> fc. puLZM0L£ffiiJPggl3iSmaI "C 
^kLJfcV^-C»JRRil*KpnI'Cm^ > 7Jf n-xy^«fcfclbteJ: 0**l6.8kbW 

20 iff^tJtDNAWf^^lHllRUfc. 

(b) 77*5 KpTKIi, HSV-lWTKit^^^^if^3.6kb<DBamHim^»f^^, 

pBR322<7)BamHIlM h£ffl>A£;ft;fc^7* 5 Kt?*5 (M.Wigler et. al. Cell, 
Vol.14. 725-731(1978)) . P TK*IWia»*SmaI&VNcoim{k"r5 1 > #J320bp£> 
TKil^W^y AEW$J9 fcH*5o A>o«Jt) WUfcDNAWrfrroj^JaSrSnial&V 
25 KpnllM h^i-5fcft£lT©»l^*tTofc. 77*5 KpTKS:ftiJK»*NcoI-Cffi 
ffcU KlenowMKJ: 9 ffiiBSr^ffiftLfc. fti^T*. KpnO^*- (5'- 
pGGGTACCC-3*)-SrligationLfc«. SiJPfi»*KpnI^?H{kLfc„ £ fefc. SHIRS** 
SnaIflMt«7#p-*^/Mt«*»&tTi/\ TK£e^<&# !J AE?U&Str*!) 

320bpODNABfr>>t *IhUR t 7t 0 
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(a) (b) "CWttLfciSiDNA & ligation *i»jB &?&K<E* L 7*7 * 5 K 
puALZM0L(7. lkb, 1 1 6 ^GD I ) £#fc 0 puALZMOUi, TKiHs^Wtf .'J AE?'j/ 
if ^^loxPi£^J/lacZ3l{KT-/^^loxPlS?iJ/SV40Wori&^/K y Aifi^J/Sf- 

[5] ifijftt7f f y'^'f^^3^5 K^*- (pAxALZMOL) 0>fNR 
7°7*5 KpuALZMOL^JfAJte^ (TKjtfc^* 0 y Affi?lJ/»£3!loxPia?«J/ 
10 lacZit^^/^S^loxPia?iJ/SV40(7)oriSt>*^y AlB?iJ/if^MloxPl£?iJ) & 

7° 7 7. 5 KpuALZMOL?rSiJPS^XbaIS.U J XhoI^tKDraIT*[^^^^ U § <b \Z 
KlenowB*3fffc«fc 0 PJ8Sr¥»{fc«, £J&$£T#n-;^>mm&SJ US4. 5kb 
cODNA^fjt^rlHHK L?to C WDNA^f)t<!r|iJPI^SwaIT*^bLfc:^ir y h S K 
15 pAxcw ( (1) - C6] X*mW t ^ligation U fMKSMtSwal-CtHte?*, 

(7) — g|5 & 7 A y • 4 > • f'hP • '< y 7" — *s > # * v h ( ¥ y ? XL . 
StratagenettSD *fflV^T^ , y^-v f >'^5JE5Sr^\ 
**tyha^5 KpAxALZMOL (46. 7kb) *%tz 0 

(i) mfcttAtof-?? hmmz.TT'; (AxCALwM) rofEK 

fit-, 7*n^~ *-/fT'£MloxPI25ij/SwaIlM h n — WfcBMfc) 

25 ftflsSrfToifc. fc*J, J|fl*jfcT?V p'f /U*<0f1s»M:SE#<0#ft (Miyake et 
al., Proc. Natl. Acad. Sci. , Vol.93, 1320-1324(1996), &tf«rlifl¥7-298877*§- 

E33t'S-7-*^^Lfet HT?V 7 >f A'* 5 Si* *ttTO*> 5 Ad5-dlX (I.Saito 
et al., J.Virol., Vol.54, 711-719(1985)) <D£^*DNA-*i»SeWll£ , # 



WO 99/25851 PCT/JP98/05094 

47 

£#JI8#3lfEcoT22ItHfl:Lfc. ;o£>f /u*DNA-^261Ifc"£#i, ^f^J5 
- (1) - [6] -CflMK L = * S K^*— pAxCALwMi&ffll^y >g£#^->? 
A#ttj£-C293jHBHaSr^KteiftLfc, & Ctam^Tf-'y jv*(D? a--y 
SftebXHZtJ j\sX(Dmfll$:Tf\<\ @ ftOifi^x. £ -Y yl^AxCALwM (Hi 7) £ 

A'*f8£:CsClj®^'frSfcfc"Cflt8i (Y.Kanegae et al. , Jpn. J.Med. Sci. Biol. , 
Vol.47, 157-166(1994)) L/i ?^*®£W&<7>llSfc^ffl Wc c 
(2) mB=FM&<n K-i— fflmm^TxV (AxALZMOL) WflsR 

^tifitMTxV r^A**^**- (El&U<E3iH5^£X&) (DEl&te+'A&n 
10 TKifr£W*°y Aia^J/^^loxP|fi^J/lacZit{5^/^^loxPici?iJ/ 

SV400ori&t>'#y AE?iJ/if£SloxPE?ih £*$A Ltcm&Z-T?'; -M^x 

ffll PgH«EcoT22I *PHb L fcAd5-dlX 05? -f ^ * DNA - 6 W^ft 

#J5- (2) - C5] -CfftK L =» * 5: K'***— pAxALZMOLfc&y >'Bfc#A'$'* 
15 i*£tt£l?293*Bl&£^K'8s&U (1) £ HHa$<0#fcT? S 

AxALZMOL (ID 1 7) fcftfc. Z WfflSl*. t 4 fc*^ t L < 14 5 ft 

? >r a-* *k *csci iffiit 't-ffi i - "c *t ®s t fc * -< jv * m % mk <d mm \zm i 

CD ff£SloxPIE?iJ£XftSloxPe?iJi:0>Wfc* n- 
^HtfrfffA/B:^?** K (pCALwMds) V>m9k 
HJ£0iJ5- (1) - (5] T?fe»lLfc7'7*5 KpCALwM (014^E) tt, 
KpCAGGS (3WJ5- (1) - [3] KSE«) WCAG:/n -ft<D? 
25 n-Wfc»fi)rCfc*EcoRIi>->r H: ( »£S!loxPE?lJ/* o-i^fcffi{fc (Swallf 
W h) /3E*SloxPiB?i|*#AUfc^9^5 KT?*>6, C <£pCALwMd> <b > SV4O05 

P CALwM$:BaraHI^^LSV40WoriS:O ; ^y Aia?iJ^^#, ft^T-g £ligation& 
*»S£7&Meifcb7' , 7* 5 KpCALwMds(4. 6kb, HI 1 8 c t J <^ A) £#fc 0 
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C2] '^4 fn-vj ->>-B»ttjtfs^-^}f ALfc/7X 5 K (pCALhmBMds) <nm 

-?7*x KpCALwMdscDSwalf"^ h ^BifftA-fei^^A Lti7" 

5 (a) ^7 * 5 KpCALwMds^^JPS^^Swal-C'^'ft LfcDNAWJto 

(b)^7* 5 KpCHD2L (Ikeda et al. , Gene, Vol.71, 19-27(1988)) £ftiJIKg#|f 
Smal&tFDral Vmtif^mim, T # n -*mm&S)lC X V 01& Lfc'M' ^ n -vf 

^^BWttit'fe^^^tf^l. lkbWDNABrtfo 
(a) (b)(S]DNA^ligation^^lliii^ff^$c^L, T 0 ?*? K pCALhmBMds (5. 7kb N 
10 (Hi 8 4 1 (0B)^#fc o pCALhmBMds (±, W i/> B WttifteWCAG^n 

^-^-rt^if^MloxPlfi^J<!:^MloxPl2^J«!:C>^(-^A$tifci7 0 7.x =; KT* 

15 jte^/^^SloxPlB^i/^ y Aga^lJ, <7>^£DNA£ 1 =» fc°-W-f S^fCfeM. 
famZ'&Ztcib, MT<Dtikjf\?&fto1l 0 ttH. 'ffl1fe<D&Km&lt, Chen-Okayama 

(i) [2] t'ilLfcy^^ K pCALhmBMds 20Mg*itt-**250niMWttfk*^^l> 
AjgjRfcfiM? (^aiOO/zl) L, 100^1^2 x BBS&ffi (50mM N,N-bis[2- 

20 hydroxyethyl]-2-aminoethane sulfonic acid/280mM NaCl 2 /l. 5mM Na 2 HP0 4 
(pH6.95)) &mz.tc'&, 5% FCS^PDMEMt^T^Stfc6cmv'^-K^CV-l» 
KSSflnU 3% C0 2 #£T35°C-C^24HWg*Lfc. 

(ii) *g#f££Bfc#, PBS (-)-?•«£&#&, 10% FCS^nDMEMi^lffeSr^P U 5% 

C0 2 flFftT3rC t?— IftJS* L fc. 
25 (iii)6cm'>^— l^*»P>*BiaS:f±i J t96^^— MC* £ fete— «feJfc*gL 

^^{-»S0.4mg/mlO^'<^u^^v'yB^'atfitlte?r»t, 

(iv)#?j3aiH&fc£#LT^SJlWIia W/n-r^i/^BBH4*«a*) 



WO 99/25851 PCT/JP98/05094 

49 

pCAUimBMds{wJ4»««ffiiS#S L^^fl?JK#*PvuII-C % Z(OY / ADNA^ffrffctS 

5 KpCALhmBMdKl&M{i#- J^<&*#£-T Sffll«»*EcoRI T\ *Bfl&<& ^/A 

(2) TVtfW ^IHiae^fc&SL-f 5 itfc^g&ffi f£M 
[1] yi^W^ittt&fc^lfAL/i^;*? K (pCALGFBMds) <Dm%k 
■fy*^ KpCALwMds^SwallM YXCT'vjr-?^ -sVW&Mfcttft ALtc^y 

* KpTracer-CMV (InvitogenfrtO £ffilJPfi#*PmaCI?Bfl:&7#n-* 
Sflt$kfb£fTV\ ^fegftMeK (green fluorescent protein : GFP) 

C^DNAWJti:, fMPS#*Swaimfl:Lfc:/?*S KpCALwMds ( ( 1 ) - [2] T*P 
15 Si) t^ligationL, »Jia»iRSwaim^«^»«S:^Sr<E»L^7^5 K 
pCALGFBMds (5. 7kb, ID 1 8 *0>C) «rfcfc. pCALGFBMds fit, GFP^V*^^ 

» , t*a'g j ?- ^ <Diii!-^Me«(7)ite^^cAG7'p * -rt ©»^i!ioxPia?iji 7 & 

&il^C-e*>5<ot?, gTi:til,^^t. CV-l#Wia»^«*5*tt, C2] -c 
25 f^SiLfcyy^? KpCALGFBMds£fflV^c„ ^K^»*^jl^^Jli> ^'^^ 
•?4*sv (MIO. 4mg/ml) £fflV^fc. g«jOJte^ 1 a f-W^*A$nfe 
^fW5SI*IBfla*jB^"*"5fe»^1M^^^' ,3 -S' Hf±» pCALGFBMds tf>£;i:£ 7*n-7 
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WKfc&1-(D&&b , &Mfc£<Qftmi-Ztz#>\ GFP03Sa*«r»!l3£Lfc. GFP 
©i^ili, 478nraC)iaj^7t(C «fc 0 ^ Lfc5O7nm0)£)te£«illJ1-5 ^ t ic «t 9 ?T 
l\ GFPiDSS^&^jfcBII&W (C18, C35) , *\>M&<Olffl1!&& (C29, C38) , 53 

^« (C19. C30) lc#ag$*lfc (&3=tt»ii!&ttc0>##) . 

7fV VJiWVJ A_h^?R£-f £jtfci L <ftg% 

HF^SloxPIB^J i 3EftSloxPE9i| t Oiffi^-a-t)*^ J: 13 , ^7*5; KDNA ($ 
ftDNA) ±K^£1-5lacZ5tfc^£7T-V / ^±(Cg^T'# 5 - £ £ 

HiiE-t-5fcft(c:«Tw||»S:tfofc 0 &%m<DWmnfc<DM'0 X°hZ> (Ell 7) « 

io mmm 6 t^lit Kt-fflii^xrf / a- axAlzmol ti , TOifc^w* y 

AE^J/I?£MloxPE^/lacZ£fi*/£ftSloxPE^J/SV4O<0ori&tf # D A 
E?'J/»£3!loxPE?iK rtM?A$*iT^3 0 zW-t^x b%MM 1 "C^Lfc 
Cre3&£JflJft*.77V A*AxCANCre t Sr«#»Mia^|Rl^riRSfe-*"5 > 2oC 

is ioxPi3?ij£;irf sttV -m^* (a) t, tf^suoxPETU/iaczate^/a^s! 

loxPE?>J/SV40<&ori&tf#y AER ©»i££W^SaMKDNA(b)#£C5. 2 
oWif£^loxPia?iJ£*ipALfcm&x.TxV iCrelSTOifta.T'fV ? 

J ^Xb%^^tzZ<Dfcl&<n$jmt#1glZLM< IM&XLb. Nucleic acids Res., 
Vol.23, 3816-3821(1995)) , m£lOQ%<Dt%mB1fc-?TT J V 4 (a) k&Vt 
20 MA(b)i>±}$.-tZZ.ktf J f>mtStlZ> 0 ®RDNA(b) tt* SV40 ori<Dyn^-*-£ 
^Pt"$a J * ^O<ETOlS^SV40JKy AE?iJtJ:9^i3y^$tl5fc»^ lacZ« 

^liML/j:v\ -roiR*iDNA(b)is^Lfc»ia^. $&fc^iS0J6-cfEKL 

tc?-Vv Ymm&Z-TT; A*AxCALwM£TO£i£5£> »^»^DNA(b) 
iAxCALwMt WW-Cilft^»X.S*E^fi^ 9 . »4SloxPE?'J&V«*MloxPE?'J 
25 S:#2^*i-5l i ra*S:at, ^n^-^-Zlf^SiloxPE^J/lacZae^/^ 
&SUoxPE?'J/#y AE^flOlffie&ff**?'^ *Wi"*(c)a s £j81"5. 7^ 

y ^^(cj-eiiiaczae^asau lacZitfi^fca-KSftSfl-tf?* h 

;^(D|I^T*fi, K^ - — ffliffi.^X.T-ry ^^f^^AxALZMOL, Cre$&?3M&Z-T 
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rV $4 A-^AxCANCre, hfflll^Tfy ^-T ^U^AxCALwMW 3S^CO 

^/l^^Ht^^M (CV-ljHBflSfc L< i2COS-l*fflJ3&) lOGSfeS-frfc. -ttl 
^ft<0*>f A-*0>inoi lilfcroii •?■(?*) So 9-VvYjm&7C7 

-fV : moi=9. Cre^M^^TxV r>-f^* : moi=5£fclil5, Kf*- 

5 mm?LT?'; :moi=10, 30, 60, 100, 200 o 1 B^W^/U^^m, 

*itt**Px.J*§lLfc. 3 0^, ig»$£l&#PBS(-)^JJ&®£»&, 0. 25%^ 
;^^7/Urt K?S?r*P^4 o CT'10^«^IS^m, MPBS (-) i$fe# L , X-Gal . 
9k&M (5raM7il) isTyitt) ]} <? A/5mM7 s a ->T >"ft# U ^A/2mM^fc-7 
tf^i/V J*/ lmg/ral X-Gal (5-Bromo-4-Chloro-3-Indolyl-b-D-Cialactoside) / 

10 PBS(-)) «rSPx.-BJfeJfefeLito *<&ig*«:BI 1 9 fc^-f. 

Ell 9fi, CrelgM^^T^V [>-Y^^^moi=15-CCV-UfflflS(^«$-frfc^ 

-^CD^-Cfc^o K^— fflJjfi&X.TrV ^x<Dmoi=60-CI2#)60%, raoi=100-C 

* — y'y hM^iTfy ■Mvu*<Z)y/i>±te:Jf A£*i, lacZitfcW 
loxPE^JtaSftSloxPfi^Jt 0fflfc££'t*lacZae : ?-#, ^ftDNAcO^Sr^L 

loxPia^ij £ (elicit; ^aw-em* $ nfc c <h <b ^km^it sto-e 

25 &5<, 

HIS#J9 
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5 0) o 

(C3, C7, C8, Cll. C19, C28) %ti?tlCre&&.m&Z.7 7 t S $4 A* 
AxCANCre£moi=5T\ Kt-ffl|I{^t7r / <M/U*AxALZM0L£moi=10,30, 100, 
300-CPI^lNFMl8lfe$-Br, #J*&SsflnU&*Lfc. 3 0»tc, 3lJ£#J8i£ 
10 < lRjClftf1MtfT^0-#7? Kv-^-if^Hmtyt^aflSSr^L/Co ^lr[212 

moi=100T««L7t4§'g\ 10% (C19) *^30% (C8) CDftB»W< jfefiSftfc. K 
■J— fflW^TxV ■M^*£moi=300-ej8ft1-3£:, # < Jfe6$*lfc»MSO« 

% LCr ef6 * T fV 9 ^ * L ft l f i # < * H 8MS 

i&tmz-f. a»oia-eyij<0 2 o<&£g§!ioxpeyi]"e<0iia**.KJEtt 2 o©»4 

25 SloxPBB^JWI £ 5^«loxPia?iJri>it{fc£ix5o $ 

Wt^toT, »£§UoxPBE?iJi:£J*3!loxPE?ik t> L< liftfcSE?iJ<DMl! 
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gE?ij#-5§- : i <Di&mmmi. w*m \ o x PE^j-cfcSo 

■ 2 ~ 5 a (D^mimn., i o x pejij-cs>5. 
ge^ij#^- : 5 5 ^JifiSifl^jtt, i o x p%mtmvmmmm4iLZ$ts 

5 EMtt ■ 5 6 0>££Eyjtt, 1 o x PE^JifMffilMfcSaW&Sr^tr 

ie?'j#-t : 5 7 (D&m%zmt. i o x PE^«ffis**»ttSMfc&'&if 

ie^'J#-^ : 5 9 0iSSE?iJH, 1 o x PE^I£WIBB**»ttlHH£&'£tf' 

E9»J*# : 6 OOilPlll «^ 1 o x PE^J£ffflPfil*#IMMMft£'£tr 
15 E9"J#* : 6 1 OjfiSE^Jtts Swa I!) y#-"?*>5. 
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l . &T»ttK£ koSE&SiloxPffi?!] : 

(^^-f--^) <^2#@ (T) , 3#@ (G) , 4#@ (T) X(±5#@ 
(A) <£>&S^ <h h — 3<7)&g,£.tf 6#g (T) X(i7#g (G) <D 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



(b) U =>>-t^-ifCreW#ftT-C'bK ; 4MloxPgfi^Ji:W^-e#M6t)DNA^a 

(c) y a^et- ifCreO??&Ts PI— ©E^J&tf^S 5 — oOgJMSloxP 

eai t oM"ci*ftWD n Aiaiji^.siSiSje c 5. 

2 . JWTOttff £ t o£ JMSloxPETU : 

(a) ^»BP17r-^S*roTIB©lf^a!loxPE?iJ^i3V>T, ^^811 
(^-iJ-HMc) 02#l (T) , 3#B (G) ftt*4#l (T) ©£3£a»P> 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
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3EftS!loxPia3»J. 

4 . E?'J#^ : 26, : 29, BE?IJ## : 30, K?iJ## : 35, 

BB?IJ#-^ : 39, Sa^J#^" : 4 2 Xfifi?IJ#-§- : 4 9 T*^$*L5E?iJT*;fc5fi# 
31 1 IE<ft^3gSSloxPE9iJ 0 
10 5. »*J5l/j:v^L4^Tn^E«w3EMSiloxPiB?7iJSrW1 _ 5DNA u 

6 . < ^ t-ooif ^sioxpeyijatf si**! i 2 istt^aessioxP 

7 . m ±mioxP§m <t x ssnoxPE^jowt^fa^ae^^flfAStifcai* 

Jf 6 fE$c<£> D N A 0 

15 8. H^K&fc5E?iJ&fco4>fc< £ t2o©W3ftJ533B*WSCjlSloxPia 

^J^W-TSDNAo 

9. S^^^^/ c ^^Ia?lJ : Sr^>o2o^7)^^MloxPla^JWP^(-0fM<Oiife^^^¥ 
A £ftfcf# JftiS 8 E$t<£> D N A 0 

1 0. W*Ia6^i:v^L9v^■fj^*»^cfE*©DNA^cJ:o"C^«^E»$i^fc»^ 

20 US. 

11. TE^DNA (a) WDNA (b) ^V^yt'i — ^CreC#J 
TK£/££i£, Tf5<£>DN A (c) w a» fc 5 3tfi*1I*#ifc. 

( a ) S?£SloxPER itfi* A&tf!i#iS 1 Xtt 2 3B<R<&3EHSiloxPE?iJ«: d 
0>JOI£*r**5DNA, 

25 (b) S?£SloxPE?iJ, Ifi^BRtfDNA (a) i:I^C3EftS!loxPEWS:w© 
«HwWT5ai^DNA. 
(c) DNA (a) ti*3V^-cae^A36S3t^B^tt*§nfcDNA. 

1 2. TIBODNA (a) &tfDNA (b) %]) ay\f1—HC r e^S 
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TfcSJftS-ttN TIBCDDNA (c) £#3 Z. t 

loxPgfl^iJ 1 fttf£gg!loxPiB?iJ 2 ) SlfiifS-?- A££8i!loxPia?iJ 1 /Mte+A 
/^MloxPIE^iJ2 (DjRK^-fSDNA. 
5 (b) 3£&§!loxPE?lJ 1 , 3te^B&^^loxPia^lJ2^Z(7)JI|i^W1-5a^ 

DNAo 

(c) DNA (a) ^io^-Citfe-T-A^il^ BfcBifcSftfcDNA. 

10 1 2K*W>#&o 

15. DNA (a) frmife<D%k&WDNAX-fo<9 . DNA (b) 
KDN AXttI*iitDN A ^^/^T'fc5 : i: 1 1 

15 t 1 4 V *?tli)>\Z.1SM<D%fco 

16. DNA (a) M©M<$DNAti)^ DNA (b) tW^to"? 

17. DNA (a) iC*iDNA^^©MDNAX'fcl DNA 

20 (b) &7?x$h*DNAXfc-WmfcDNA$4/\'XVih&zkt:ttmbir 

18. DNA (a) A*C*iDNA^^;^roWDNA-Cfc^ DNA 

(b) tmmftxm&zhzztizxy-xm^ytDKAttez&mzftirzz 

25 19. DNA (a) WZ^iDNA^^^rf ; 

2 0. »*3!6^V^L9V^iX^iS^DNA^feff±{^-r5 h 7 ^ 

7, *s x. =■ y ? Wifyio 

2 1. |»3fc3S6/«jiV>L9V^1**l*»lcC«WDNA*»e>«iSE*. 
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5 < 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

10 < 2 2 3 > Sequence of Mutant loxP 



25 



< 4 0 0 > 3 

ataacttcgt atattgtatg ctatacgaag ttat 



15 < 2 1 0 > 4 

< 2"l 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 



20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 4 

ataacttcgt atactgtatg ctatacgaag ttat 



< 2 1 0 > 5 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 



34 



34 



WO 99/25851 



3 



PCT/JP98/05094 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



5 < 4 0 0 > 5 

ataacttcgt ataacgtatg ctatacgaag ttat 34 



< 2 1 0 > 6 

< 2 1 1 > 3 4 
10 <212>DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

15 

< 4 0 0 > 6 

ataacttcgt ataaagtatg ctatacgaag ttat 



< 2 1 0 > 7 
20 <211>34 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

25 < 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 7 

ataacttcgt ataaggtatg ctatacgaag ttat 



34 



34 



WO 99/25851 PCT/JP98/05094 

4 

< 2 1 0 > 8 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 8 

10 ataacttcgt ataatatatg ctatacgaag ttat 34 



< 2 1 0 > 9 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

15 < 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



20 < 4 0 0 > 9 

ataacttcgt ataatctatg ctatacgaag ttat 34 



< 2 1 0 > 1 0 

< 2 1 1 > 3 4 
25 <2 12>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



WO 99/25851 



PCT/JP98/05094 



< 4 0 0 > 1 0 

ataacttcgt ataatttatg ctatacgaag ttat 34 

5<210>11 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 1 

ataacttcgt ataatgcatg ctatacgaag ttat 34 

15 

< 2 1 0 > 1 2 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

20 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 2 

25 ataacttcgt ataatgaatg ctatacgaag ttat 34 

< 2 1 0 > 1 3 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 



WO 99/25851 PCT/JP98/05094 



< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 1 3 

ataacttcgt ataatggatg ctatacgaag ttat 



< 2 1 0 > 1 4 
10 < 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

15 < 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 1 4 

ataacttcgt ataatgtgtg ctatacgaag ttat 



20 <210>15 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 



25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 1 5 

ataacttcgt ataatgtttg ctatacgaag ttat 



34 



34 



34 



WO 99/25851 



7 



PCT/JP98/05094 



< 2 1 0 > 1 6 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

5 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

10 <400>16 

ataacttcgt ataatgtctg ctatacgaag ttat 34 

< 2 1 0 > 1 7 

< 2 1 1 > 3 4 
15 < 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

20 

< 4 0 0 > 1 7 

ataacttcgt ataatgtacg ctatacgaag ttat 34 

< 2 1 0 > 1 8 
25 < 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 



WO 99/25851 r 

< 2 2 3 > Sequence of Mutant loxP 



PCT/JP98/05094 



10 



< 4 0 0 > 1 8 

ataacttcgt ataatgtaag ctatacgaag ttat 34 



< 2 1 0 > 1 9 

< 2 1 J > 3 4 

< 2 1 2 >DN A 

< 2 1 3> Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 1 9 
15 ataacttcgt ataatgtagg ctatacgaag ttat 



< 2 1 0 > 2 0 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

20 < 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



25 <400>20 

ataacttcgt ataatgtata ctatacgaag ttat 



< 2 1 0 > 2 1 

< 2 1 1 > 3 4 



34 



34 



WO 99/25851 



PCT/JP98/05094 



< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

5 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 1 

ataacttcgt ataatgtatc ctatacgaag ttat 

10 <210>22 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 



15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 2 

ataacttcgt ataatgtatt ctatacgaag ttat 

20 

< 2 1 0 > 2 3 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

25 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0> 2 3 



10 



WO 99/25851 1Q ' PCT/JP98/05094 

ataacttcgt ataatgtatg ttatacgaag ttat 34 



< 2 1 0 > 2 4 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 2 4 

ataacttcgt ataatgtatg gtatacgaag ttat 



< 2 1 0 > 2 5 
15 <211>34 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

20 < 2 2 3 > Sequence of Mutant loxP 



<4 0 0>2 5 

ataacttcgt ataatgtatg atatacgaag ttat 



25 <210>26 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 



34 



34 



WO 99/2585 1 PCT/J P98/05094 

1 1 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 2 6 

5 ataacttcgt ataacgtata ctatacgaag ttat 34 



< 2 1 0 > 2 7 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

10 < 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



15 <400>27 

ataacttcgt ataacgtatc ctatacgaag ttat 



< 2 1 0 > 2 8 

< 2 1 1 > 3 4 
20 < 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

25 

< 4 0 0 > 2 8 

ataacttcgt ataacgtatt ctatacgaag ttat 



34 



34 



< 2 1 0 > 2 9 



WO 99/25851 PCT/JP98/05094 

1 2 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

5 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 9 

ataacttcgt ataaagtata ctatacgaag ttat 

10 

< 2 1 0 > 3 0 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

15 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 0 

20 ataacttcgt ataaagtatc ctatacgaag ttat 

< 2 1 0 > 3 1 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

25 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



WO 99/25851 1 ~ PCT/JP98/05094 



< 4 0 0 > 3 1 

ataacttcgt ataaagtatt ctatacgaag ttat 34 



25 



< 2 1 0 > 3 2 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

10 < 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 3 2 

ataacttcgt ataaggtata ctatacgaag ttat 



15 <210>33 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 



20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 3 3 

ataacttcgt ataaggtatc ctatacgaag ttat 



< 2 1 0 > 3 4 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 



34 



34 



WO 99/25851 PCT/JP98/05094 

14 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



5<40O>34 

ataacttcgt ataaggtatt ctatacgaag ttat 34 



< 2 1 0 > 3 5 

< 2 1 1 > 3 4 
10 <212>DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

15 

< 4 0 0 > 3 5 

ataacttcgt ataatatata ctatacgaag ttat 



< 2 1 0 > 3 6 
20 <211>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

25 < 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 3 6 

ataacttcgt ataatatatc ctatacgaag ttat 



34 



34 



WO 99/25851 . r PCT/JP98/05094 

1 5 

< 2 1 0 > 3 7 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 3 7 

10 ataacttcgt ataatctata ctatacgaag ttat 

< 2 1 0 > 3 8 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

15 < 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



20 <400>38 

ataacttcgt ataatctatc ctatacgaag ttat 34 



< 2 1 0 > 3 9 

< 2 1 1 > 3 4 
25 < 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



WO 99/25851 



PCT/JP98/05094 



< 4 0 0 > 3 9 

ataacttcgt ataatttata ctatacgaag ttat 34 

5<210>40 

< 2 1 1 > 3 4 
<2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 0 

ataacttcgt ataatttatc ctatacgaag ttat 34 

15 

< 2 1 0 > 4 1 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

20 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 1 

25 ataacttcgt ataatttatt ctatacgaag ttat 34 

< 2 1 0 >4 2 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 



WO 99/2585 1 PCT/JP98/05094 

17 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 2 

ataacttcgt ataatgcata ctatacgaag ttat 34 



< 2 


1 


0 > 4 3 


10 < 2 


1 


1 > 3 4 


< 2 


1 


2 > DN A 


< 2 


1 


3 > Artificial Sequence 



< 2 2 0 > 

15 < 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 4 3 

ataacttcgt ataatgcatc ctatacgaag ttat 34 



20 <210>44 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 



25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 4 4 

ataacttcgt ataatgaata ctatacgaag ttat 



34 



WO 99/2585 1 PCT/J P98/05094 

18 



< 2 1 0 > 4 5 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

5 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

10 <400>45 

ataacttcgt ataatgaatc ctatacgaag ttat 34 

< 2 1 0 >4 6 

< 2 1 1 > 3 4 
15 < 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

20 

< 4 0 0 > 4 6 

ataacttcgt ataatggata ctatacgaag ttat 34 

< 2 1 0 > 4 7 
25 <211>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 



10 



WO 99/25851 PCT/JP98/05094 

19 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 4 7 

ataacttcgt ataatggatc ctatacgaag ttat 34 



< 2 1 0 > 4 8 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 4 8 
15 ataacttcgt ataatggatt ctatacgaag ttat 



< 2 1 0 > 4 9 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

20 < 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



25 <400>49 

ataacttcgt ataatgtgta ctatacgaag ttat 



< 2 1 0 > 5 0 

< 2 1 1 > 3 4 



34 



34 



WO 99/25851 PCT/JP98/05094 

20 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

5 < 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 5 0 

ataacttcgt ataatgtttc ctatacgaag ttat 34 



10 < 2 1 0 > 5 1 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 



15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 5 1 

ataacttcgt ataatgtctt ctatacgaag ttat 

20 

< 2 1 0 > 5 2 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

25 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



34 



< 4 0 0 > 5 2 



WO 99/25851 PCT/JP98/05094 

21 

ataacttcgt ataatgtaca ctatacgaag ttat 34 

< 2 1 0 > 5 3 

< 2 1 1 > 3 4 

5 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

10 

<4 0 0> 5 3 

ataacttcgt ataatgtaac ctatacgaag ttat 34 

< 2 1 0 > 5 4 
15 <211>34 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

20 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 4 

ataacttcgt ataatgtagt ctatacgaag ttat 34 

25<210>55 

< 2 1 1 > 5 2 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



WO 99/2585 1 PCT/J P98/05094 

22 

< 2 2 0 > 

'< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Wild-type loxP and Restriction Enzyme Recognition Site 

5<400>55 

tcgaggtgca cataacttcg tataatgtat gctatacgaa gttatacgcg tt 52 

< 2 1 0 > 5 6 

< 2 1 1 > 5 2 
10 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
15 Wild-type loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 6 

ctagaacgcg tataacttcg tatagcatac attatacgaa gttatgtgca cc 52 

20<210>57 

< 2 1 1 > 6 0 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 

<400>5 7 



WO 99/25851 PCT/JP98/05094 

23 

tcgagtccgg aataacttcg tataacgtat actatacgaa gttatgctag catttaaatg 60 

< 2 1 0 > 5 8 

< 2 1 1 > 6 0 

5 < 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
10 Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 8 

tcgacattta aatgctagca taacttcgta tagtatacgt tatacgaagt tattccggac 60 

15 <210>59 

< 2 1 1 > 6 0 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 9 

25 cgcgcattta aattccggaa taacttcgta taacgtatac tatacgaagt tatgctagca 60 

< 2 1 0 > 6 0 

< 2 1 1 > 6 0 

< 2 1 2 >DN A 



WO 99/25851 PCT/JP98/05094 

24 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Anti sense Strand of Designed Sequence Containing Sequence of 
5 Mutant loxP and Restriction Enzyme Recognition Site 



< 4 0 0 > 6 0 

cgcgtgctag cataacttcg tatagtatac gttatacgaa gttattccgg aatttaaatg 60 



10 < 2 1 0 > 6 1 

< 2 1 1 > 1 0 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



15 < 2 2 0 > 

< 2 2 3 > Swal liner 



< 4 0 0 > 6 1 
gatttaaatc 



10 



9 
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